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ABSTRACT 
This study addresses the criticism that environmental impact assessment in South Africa, may 
pose a threat to achieving the development objectives of the National Development Plan, 
thereby impacting on the ability of the country to deal with the challenges of poverty, inequality 
and joblessness. The purpose of this study is to identify possible contributions that 
implementing sector specific Strategic Environmental Assessments (SEAs) can make to 
improving the efficiency and effectiveness of the project-level impact assessment process, 
using the renewable energy sector as a pilot. The experience of implementing the energy SEAs 
will be used to enhance the existing SEA design criteria to enable SEAs to be more easily 
utilised by the government to influence decision-making and contribute to sustainable 
development. Possible successes in this sector could translate to other sectors and improve the 
ability to meet the countries development objectives while promoting sustainability.  
The energy focus of this study relates to the global concern relating to the impacts of climate 
change and the commitment of the South African government to transition the country towards 
a low carbon economy. As part of realising this objective, renewable energy technologies are 
being advanced through the implementation of the Renewable Energy Independent Power 
Producers Procurement Programme (REI4P). This programme, which is based on competitive 
bidding, will see 17.8 GW of renewable energy introduced into the energy mix by 2030. As a 
pre-bid requirement, prospective bidders must undertake a project level Environmental Impact 
Assessment (EIA) and be in possession of an Environmental Authorisation. This requirement 
resulted in over 900 applications for environmental authorisation being submitted for 
consideration for the first phase of bidding, of which only 9% proceeded to construction. These 
statistics point to inefficiencies within the procurement and authorisation processes and 
highlights the need to move to a strategic approach when implementing large scale priority 
development projects.  
Data gathering included the review and evaluation of four commercial scale wind-energy 
environmental impact assessments and two energy sector strategic environmental assessments 
against previously researched EIA and SEA effectiveness criteria. This research contributes to 
the debate on the effectiveness of SEA with an emphasis on designing SEAs for 
implementation. The research would be of interest to environmental practitioners, government 
and scholars of integrated environmental management.  
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PREFACE  
Through the course of history, humanity progressed through several energy transitions, each 
associated with a diversification of fuel choices and energy technologies, resulting in increased 
energy consumption. The carbon-rich energy choices of the past century have increased 
atmospheric carbon emissions, which have been linked to elevated global temperatures. Annual 
temperatures are projected to exceed pre-industrial temperatures by 2oC to 3oC by 2030. In 
order to stabilise and ultimately reduce carbon emission to avoid further temperature increases, 
industrialised economies are entering into the next energy transition, which is characterised by 
a return to primary energy sources based on renewable energy, and reduced consumption 
through energy efficiency. South Africa, taking up its obligation to reduce carbon emissions, 
has committed to transitioning to a low carbon economy and has identified changes in the 
energy mix as a key intervention to meet reduced carbon emission targets.  
The commitment to following a less resource and carbon intensive economy has been captured 
in the National Development Plan (NDP) which was adopted by Cabinet in 2012. The National 
Development Plan, has been designed to accelerate sustainable socio-economic development 
in the country. The implementation strategy for the NDP has identified eighteen Strategic 
Integrated Projects (SIPs) of which the roll out of renewable energy and its associated grid 
infrastructure are identified as SIP 8 and 10 respectively. These SIPs relate to large-scale 
infrastructure developments that are catalytic and integrative in nature, and intended to 
stimulate the economy and provide jobs. The scale and pioneering nature of the SIPs will 
require numerous environmental approvals to ensure their sustainability. 
The current environmental approval process administered by the Department of Environmental 
Affairs has been criticised as being protracted and un-integrated. Government is concerned that 
the environmental regulatory framework may delay the implementation of the planned 
infrastructure development. In addition, it does not seem to be meeting the countries 
sustainability objectives, as according to the African Environmental Outlook report and the 
Organisation for Economic Cooperation and Development (OECD) Environmental 
Performance Review, South Africa is on an unsustainable development path. The National 
Planning Commission has challenged the environmental sector to address regulatory 
requirements in a more rigorous, systemic and efficient manner.  
 vii 
To respond to the development needs of the country while aiming to improve on the 
sustainability of that development, the Department of Environmental Affairs is supporting the 
infrastructure priority projects of Government with Strategic Environmental Assessments.  
Two Strategic Environmental Assessments related to the renewable energy sector have been 
commissioned and completed. This research aims to test whether an energy-focused SEA, 
designed to achieve implementable outcomes, is able to influence decision-making for REI4P 
projects and support the transition to renewable energy in South Africa.   
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Energy is empowered to make determinations on the amount of 
energy to be provided by a specific technology and the method for 
its procurement  
EIA record of 
decision 
Means a decision given by the competent authority on an 
application for environmental authorisation  
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Term Meaning 
Energy transition  A period of passing from one configuration of prime movers and 
dominant fuels to a new set up  
Environmental 
authorisation  
Means the authorisation by a competent authority of a listed activity 
or specified activity in terms of the National Environmental 
Management Act (Act No. 107 of 1998) (RSA, 1998a) 
Extrasomatic 
energies 
Relates to, or being something that exists external to and distinct 
from the individual human being or the human body 
Fossil fuel  Fossil fuel are fuels derived from oil, coal and natural gas  
Gini Coefficient  A global measure of inequality with 0 indicating total equality in 
distribution and 1 representing the widest disparity of distribution  
Greenhouse gases  
 
Means, any gas that absorbs infrared radiation in the atmosphere. 
Greenhouse gases include water vapour, carbon dioxide, methane, 
nitrous oxide, ozone, hydrochlorofluorocarbons, perfluorocarbons, 
and hydrofluorocarbons. Whereas the first three gases occur 
naturally and are increased by human activity, the latter gases are 
primarily synthesised by humans 
Listed activity  Means an activity which may have a detrimental impact on the 
environment and may not commence prior to receiving 
environmental authorisation from the competent authority 
Low-frequency 
noise 
Sound energy at frequencies below 100 Hz  
Middle Ages  Period between the 5th and 15th Centuries 
MinTech A consultation structure set up to coordinate the environmental 
function between the various competent authorities. MinTech is 
chaired by the Director General of the Department of Environmental 
Affairs and has representation from all provincial departments 
responsible for the environment at the Head of Department level, 
metropolitan municipalities and various environmental state-owned 
entities, for example, South African National Parks, Cape Nature, 
South African Weather Services 
MW Megawatt - a unit of power, specifically the output of a electricity 
generation station 
Off take agreement An agreement between a producer of a resource and a buyer of a 
resource to purchase/sell portions of the producer's future 
production. An off-take agreement is usually negotiated prior to the 
construction of a facility, in this thesis a power line 
Power purchase 
agreements 
An agreement between the generator of electricity and the purchaser 
of that electricity. The agreement defines the commercial terms for 
the sale of electricity including the commercial operation date, 
penalties and payment terms 
Prehistory  The period of human evolution predating recorded history 
Prime mover Producer of power or a device that converts energy to work directly 
Term Meaning 
Radiative forcing A measure of heat trapping by gasses and particles in the 
atmosphere (watts per square meter) that is directly proportional to 
the temperature increase at the earth's surface 
Rule of capture  A landowner has property rights to the oil and gas under their land. 
The traditional rule of capture is that others may lawfully take that 
oil and gas if they drill a well on their own land and the well draws 
the oil and gas away. The rule of capture encourages landowners to 
capture oil and gas as fast as they can before others capture it. 
Scoping and 
Environmental 
Impact Assessment 
process  
The process applied to listed activities for which the impacts, within 
the environment it is to be located, are largely unknown. In this 
case, a scoping activity is undertaken with stakeholders, and 
interested and affected parties, to determine the environmental 
attributes that are to be covered in the assessment and the level of 
assessment to which they must be subjected  
Scoping level 
assessment 
An assessment based on information sourced from literature, 
geospatial data and the knowledge of experts in the field. The 
scoping level assessment can include a site visit 
National screening 
tools  
Web based GIS system, which examines environmental data to flag 
site-specific environmental sensitivities. The system generates a 
sensitivity report used to focus the environmental assessments 
undertaken. The system is currently in development  
Sustainable 
Development  
 
Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to 
meet their own needs (UN World Commission on Environment and 
Development, 1987) 
Un-served energy Energy demand that cannot be met by the available supply – a 
situation where the energy supply to some users would have had to 
be curtailed or ‘unserved’ 
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1 CHAPTER ONE: INTRODUCTION 
1.1 Introduction  
South Africa is a developing state with high levels of poverty, inequality and service delivery 
backlogs resulting from the separate development policies of the apartheid government. To 
address these social and development challenges, a National Planning Commission was set 
up to draft a National Development Plan 2030. This plan, which is the blueprint for national 
development, has been approved and is being implemented by government. During the 
preparation of the plan, several potential risks to its execution were identified. Among these 
risks were the lengthy environmental authorisation processes and government’s inability to 
issue authorisations within the legislated timeframe. The authors of the plan called for 
regulatory requirements, including the issuing of environmental authorisations, to be 
addressed rigorously and systematically. In the plan, the authors challenged the 
environmental sector to reduce the red tape and the costs required to meet compliance with 
the environmental legislative framework.  
Environmental impact assessment (EIA) was introduced into South Africa’s legal 
framework in 1997 as a tool for decision makers to consider the sustainability of 
developments within the country. Over the past twenty years of EIA implementation, 
competent authorities1 have become familiar and comfortable with administering the EIA 
process. The levels of familiarity and comfort are such that there has been limited discussion 
on, or experimentation with the use of other assessment tools, for example, Strategic 
Environmental Assessment (SEA). Little evidence or understanding exists, therefore, within 
provincial and national environmental departments of the ability of SEA or any alternative 
assessment tool to complement, simplify, improve or streamline the current environmental 
authorisation process. Where local government or state-owned entities have experimented 
with SEAs, they were found to be ineffective in their implementation. The sector is, 
therefore, presently unable to respond to the National Planning Commission’s call for 
environmental regulatory requirements to be addressed in a more rigorous, systemic, 
efficient and effective manner than is done in current practice. 
                                                 
 
 
1 The national or provincial environmental department who is charged with administering the Environmental Impact 
Assessment regulations.  
This study takes a fresh look at the efficiency and effectiveness of the current project level 
EIA process administered in South Africa and the potential for SEA to complement 
environmental decision-making and to enhance sustainable development. The renewable 
energy sector has been selected for analysis, as climate change mitigation and transitioning 
to a low carbon economy is a government priority.  
This chapter introduces the research and its structure. Section 1 discusses the need for 
regulatory efficiency in the context of energy; Section 2 discusses the aims of the study; 
Section 3 presents the research questions; Section 4 concludes the chapter by outlining the 
structure of the thesis and shows how the research objectives and questions relate to the 
methodology and chapter layout. The concepts in sections two and three are introduced only 
briefly, as they are discussed in more detail in the body of the thesis.  
1.1.1 Regulatory efficiency and in the context of a transition to a low carbon economy   
The National Planning Commission has identified regulatory inefficiency as a risk to 
achieving the development objectives of the country and has singled out the environmental 
legislative framework as an area needing simplification. The demand for regulatory 
efficiency as pronounced on by the Planning Commission is not a new or specifically South 
African phenomenon. In the USA, Australia, Singapore and the Netherlands specific 
government departments or panels have been set up to review existing policies and 
regulations to determine if they can be improved, removed or streamlined to reduce ‘red’ or 
‘green’ tape and stimulate economic growth (Taylor, Pollard, Rocks & Angus, 2012; Lyhne, 
Cashmore, Runhaar & van Laerhoven, 2015). The environmental impact assessment 
legislation, which is perceived by many politicians to delay development and therefore 
growth, has been the subject of increasing international and national scrutiny. Many 
governments, including Australia, Canada, the Netherlands and South Africa, have updated 
their EIA legislation over the past five years to reduce bureaucracy and streamline the 
processes (Sandham & Pretorius, 2008; Veronez & Montaño, 2015; Bond, Pope, Morrison-
Saunders, Retief & Gunn, 2014).  
The frequent amendments of impact assessment regulations focuses attention on the ongoing 
debate about the effectiveness of the EIA tool, which, in a climate of economic tightening, 
poses a threat to the continued use of EIA as a routine administrative instrument (Rozema & 
Bond, 2015; Bond & Pope, 2012). Morrison-Saunders, Pope, Gunn, Bond & Retief (2014) 
describe impact assessment as being under attack due to this perceived lack of efficiency. 
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The future of impact assessment is particularly relevant in South Africa, where the growth 
of the economy and infrastructure development have been identified as national priorities. 
A review of the effectiveness and efficiency of the EIA, commissioned by the government 
in 2011, concluded that ‘the overall effectiveness of EIA in South Africa in meeting the 
requirements in terms of NEMA, was marginal at best’ (Department of Environmental 
Affairs and Tourism, 2010). Also, as no alternative assessment instruments have been 
considered or identified in the past twenty years of their implementation, no other option is 
currently available should the EIA regulations be phased out or set aside.  
The need for innovation in the assessment field came into sharp focus in 2011, with the 
launch of the Renewable Energy Independent Power Producers Procurement Programme 
(REI4P). This programme aimed to introduce 3 725 MW of renewable energy to the national 
energy mix by 2016, with an expectation of a further expansion to 17.8 GW by 2030. The 
first phase of the REI4P was based on a competitive bidding model, run over four bid 
windows, each offering a fixed and pre-determined generation capacity for tender. 
Additional phases of this programme are envisaged to reach the 2030 target. The REI4P is 
part of the government’s Strategic Integrated Projects (SIPs), being large-scale infrastructure 
developments, designed to be catalytic and integrative, and intended to stimulate the 
economy and provide jobs. The roll out of renewable energy is identified as SIP 8, and the 
associated grid infrastructure expansion as SIP 10.  
As part of the REI4P requirements, a project to be bid into the programme requires an 
environmental authorisation (EA). These EAs are issued by the Department of 
Environmental Affairs, hereafter referred to as ‘the Department’, based on the review of a 
site-specific EIA. Over the first phase of its implementation, spanning seven years, the 
programme increased the number of environmental authorisations submitted to the 
Department for review by 30% per annum on average. However, of the over 900 new 
renewable energy applications authorised, only 9% received preferred bidder status and 
proceeded into the construction phase. The ratio of applications reviewed and approved, to 
the number of projects constructed, represents a disproportionate resource use and highlights 
the need to improve the efficiency of the regulatory approach applied to authorise projects 
under the REI4P.   
To support the programme and its associated grid expansion and to streamline the review 
process for projects submitted under the REI4P, the Department commissioned two strategic 
environmental assessments (SEAs). These SEAs were the first in a programme of SEAs 
intended to support government’s SIP priorities. Although there are three guidance 
documents available on SEA development, experience with implementing SEAs within the 
Department is limited (Council for Scientific and Industrial Research, 1996; Department of 
Environmental Affairs and Tourism, 2000; Department of Environmental Affairs and 
Tourism, 2004; Govender, Hounsome & Weaver, 2006; Desmond, 2007). The ability of 
these two sector based SEAs to achieve the objectives of the current and any future 
programmes are therefore uncertain and untested.   
The early literature on Strategic Environmental Assessment (SEA) motivated SEA on its 
ability to complement and simplify project-level assessments through tiering; and the trickle 
down of sustainability principles from plans and policies to individual development 
proposals (Thérivel & Partidário, 1996; Sadler, 1996; Noble, 2002; Gachechiladze-
Bozhesku & Fischer, 2012; Noble & Nwanekezie, 2017). The concept of ‘regional strategic 
environmental assessment’ is similarly identified as facilitating the strengthening of project 
level assessment (Gunn & Noble, 2011). Recent literature contextualises SEA as a tool to 
improve decision-making by facilitating an understanding of how environmental, social and 
economic considerations interact, thereby contributing to sustainable development. 
(Thérivel & Minas, 2002; Noble & Nwanekezie, 2017; Desmond, 2007; World Bank, 2012); 
OECD, 2006; Suzaul-Islam & Yanrong, 2016; Partidário, 2015). The theory, therefore points 
to SEA being able to influence decision-making and sustainability, both at the project level 
and at the strategic level.  
In practice, the results seem less conclusive. Some researchers hold a view that SEA, 
although not always meeting all expectations, has numerous benefits and a high potential to 
contribute to better decision-making, while others feel that the effectiveness of the SEA is 
often incidental or unattested (Tetlow & Hanusch, 2012; Desmond, 2007; Retief, 2007). The 
effectiveness of SEA and a possible disconnect between the theory and practice of SEA will 
be discussed in more detail in Chapter 6. However, for this thesis, the departure point is that, 
theoretically, SEA can contribute to simplifying and improving sustainability and decision-
making.  
Notwithstanding the lack of experience with SEA, based on the theory, the Department’s 
use of SEA as an instrument to support government priority development programmes has 
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merit. The ability of sector SEAs to improve decision-making and sustainable development 
practices is the topic of this thesis.  
1.1.2 Research Aim  
There is a wealth of literature on the performance of SEA internationally, with many scholars 
developing and implementing methodologies and frameworks for determining the 
effectiveness of SEA in a specific country or sector context (Simpson 2001; Acharibasam & 
Noble 2014; Chanchitpricha & Bond, 2013; Retief 2007; Dalal-Clayton & Sadler, 2017). 
The international literature on the effectiveness of SEA is widely agreed to relate to its ability 
to influence, support or change decisions (Gazzola & Rinaldi, 2016). However, the ability 
of SEA to achieve these objectives is still under discussion. This debate has contributed to a 
wealth of research and depth in deliberation on the topic internationally. 
In contrast to the international situation, in South Africa and emerging economies there is 
limited knowledge of SEA implementation, or its ability to guide either policy or 
institutional reform, specifically in the energy sector (World Bank, 2012). Where SEAs were 
commissioned and evaluated in South Africa, they were found to be ineffective, largely 
based on SEAs inability to influence governments plans and programmes or decision-
making (Retief, 2005; Retief, 2007; Retief, Jones & Jay, 2008; Davidovic, 2014). The 
performance of SEA application in South Africa, is therefore, not well tested (Retief et al., 
2008) and the ability of the two energy sector SEAs to influence decision-making is not 
certain and must be established.  
During the period July 2011 to June 2012, the author headed up the Environmental Impact 
Assessments unit within the Department. This period coincided with the closure of bid 
windows 1 and 2 of the REI4P. The experience of approving over 500 renewable energy 
EIA applications related to the REI4P over this period, has led to a belief that the EIA process 
applied to the REI4P could be streamlined by complementing site-level EIAs with sector 
SEAs. The hypothesis of this thesis is that “SEA in South Africa could be effective and could 
influence project level decision-making, as well as strategic planning and sustainable 
development. Effectiveness in SEAs will, however, not be achieved merely by anticipating 
decision-making and sustainable development contributions as an outcome of the process by 
virtue of its definition. The SEAs must be specifically designed to produce outcomes which 
are implementable and useful to decision makers”. Therefore, the main aim of this study 
is  
To test whether an energy-focused SEA, designed to achieve implementable 
outcomes, is able to influence decision-making for REI4P projects and support 
the transition to renewable energy in South Africa  
SEA supporting the transition to renewable energy in South Africa 
This study utilises a qualitative research method, based on a multiple case study design, 
exploiting comparative and descriptive approaches to answer several research questions 
framed to achieve this aim. The approach to the overall research aim will be addressed in 
response to the four research questions presented in Section 1.1.3  
1.1.3 Research questions  
The first task to test the hypothesis identified in Section 1.1.2 is to review the performance 
of the current site level EIA process applied to renewable energy projects to determine the 
efficiency and effectiveness of the process. Such a review will identify to what level the 
current process meets sustainability objectives and will highlight any areas where 
streamlining is necessary and is possible. The review should answer the following research 
questions:  
Research Question 1: How efficient is the current environmental authorisation 
framework as it applies to REI4P? and 
Research Question 2: How effective is the current environmental authorisation 
framework as it applies to the REI4P?  
The third research question will consider the extent to which the two energy SEAs 
commissioned by the Department to support the REI4P could be effective. It is noted that 
SEA literature identifies a traditional application of SEA. It is either applied at the very 
earliest stage of decision-making, or implemented as a retrospective tool upon conclusions 
of the planning stage. The rationale for applying SEA at the planning stage is to allow the 
SEA process to help formulate policy, and programmes (OECD, 2006); or to reorient, 
structure and shape strategic planning processes towards the achievement of 
environmentally, socially and economically sound and sustainable decisions (Gazzola & 
Rinaldi, 2016). When applied after the process, it fulfils the function of determining if 
environmental aspects have been considered and if the plans, policies and programmes will 
promote the objectives of sustainable development (European Commission, 2001b).  
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The Department’s energy SEAs are not able to be applied in the traditional manner identified 
above, as the strategic plans and programmes that relate to energy have been developed, 
approved and are being implemented:  
 Cabinet has adopted the National Development Plan (NDP), identifying the need to 
accelerate infrastructure development and transition to a low carbon economy;  
 The eighteen Strategic Integrated Projects (SIPs) that implement the NDP, have been 
approved, including SIP 8 (roll out of renewable energy) and SIP 10 (expansion of the 
associated grid infrastructure);  
 The Integrated Resource Plan 2010 – 2030, which sets the technologies and generation 
capacity for each technology to be used to supply energy over the planning period, is 
being implemented; and  
 The first phase of the REI4P has been completed. 
The objectives of the energy SEAs were not, therefore, to influence the first step of the 
programme, or to retrospectively assess whether the REI4P had considered environmental 
factors and might contribute to the sustainability of the sector, in line with the traditional 
objectives of SEA. Rather, the objective of the energy SEAs commissioned by the 
Department responds to the recent literature recommending that SEA is used where it can 
best contribute and be useful to policy makers.  
Noble (2002) advocates for the flexibility of SEA, and a conceptualisation of SEA regarding 
an approach best able to contribute to environmental protection and sustainability. The 
literature reflects a realisation that politicians and governments will avoid SEA if it is too 
rigidly applied (Gazzola & Rinaldi, 2016). The recent consideration of SEA effectiveness is 
tending towards determining the ability of the tool to achieve outcomes within the context 
to which it is applied (Fischer, 2005; Retief 2007; Van Doren, Driessen, Schijf & Runhaar, 
2013). Lobos & Partidário (2014) demonstrate the difference in approaches from the 
traditional view of SEA that separated environmental analysis from the political and 
institutional context and the development goals of decision-makers. In this case, the 
environmental consequences of a proposed activity on the environment were analysed and 
communicated by neutral experts and SEA practitioners. Once determined, these results 
were expected to be used by decision-makers. They highlight the shortcomings of this 
approach from literature as being theoretically, politically and practically inadequate. They 
reflect on the evolution of SEA which over the past years has witnessed a change in the 
theory from a largely reactive ‘EIA-based mechanism’ to a more ‘proactive process of 
developing sustainable solutions as an integral part of strategic planning activities’ (Lobos 
& Partidário, 2014).  
Partidário (2000) is convincing when she advocates for SEA to be developed using a 
framework built on core elements to ensure effectiveness, with minimal administrative 
procedures, rather than a formalised and rigid process. To Partidário (2000), the focus of 
SEA should be on the added value that it can provide to decision makers and stakeholders. 
As such, she calls for a broader application and form of SEA, which includes site-suitability 
studies and the appraisal of optimal locations. These applications, which include aspects 
SEA type requirements, but are not necessarily being labelled as SEA, are argued to 
contribute equivalent or even improved value to sound environmental decision-making, in 
some cases Partidário (2000).  
Fischer (2002) similarly talks to a broadening of applications. He identifies a three-tier SEA 
categorisation system for environmental assessment practice in the transport and spatial/land 
use planning sectors. The three tiers relate to policy-SEA, plan-SEA and programme-SEA. 
Policy-SEA deals with broad-scale, scenario based SEA types, which assess impacts of 
policy options. Plan-SEA assesses impacts particularly of spatial alternatives, for example, 
in transport corridor studies or land suitability assessment in land use planning. Programme-
SEA is used as an instrument for identifying project priorities, relying on multi-criteria 
analysis and cost-benefit analysis (Fischer, 2002).  
The objective of the two energy SEAs, fit into this flexible category of SEA. They resemble 
the ‘site-suitability studies’ and the ‘appraisal of optimal locations’ applications identified 
by Partidário (2000), and the ‘plan-SEA’ of Fischer (2002), assessing impacts of spatial 
alternatives for example in ‘transport corridor studies’ or ‘land suitability assessment’ in 
land use plans. The SEAs are not applied to the REI4P to evaluate the programme but 
endeavour to realise the aims and benefits of SEA as put forward by Sadler (1996). Sadler’s 
aims and benefits are presented as follows:  
 integrated environment and development decision-making;  
 design of environmentally sustainable policies and plans; and  
 consideration of best practicable environmental options and alternatives.  
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To strengthen and streamline project EIA by:  
 early identification of potential impacts and cumulative effects;  
 addressing strategic issues related to the justification and location of proposals; and  
 reducing the time and effort necessary to assess individual schemes.  
The SEAs are, therefore, to be evaluated in line with this pragmatic approach towards SEA 
effectiveness, guided by the following research questions: 
Research Question 3: How effectively do the two energy SEAs commissioned by the 
Department support the REI4P?  
Research Question 4: What are the elements of the two SEAs that can be used 
to influence decision-making, and how do these elements enhance the 
efficiency and effectiveness of the environmental authorisation process for the 
REI4P and its supporting transmission infrastructure?  
Research Question 5: In what way can the design of SEAs enhance their contribution 
to effective decision-making?  
Once the efficacy of the current EIA process and the effectiveness of the Department’s two 
energy SEAs have been assessed, the possible contribution of a strategic assessment 
provided by the SEAs to assist the site level decision-making and policy making ability can 
be determined.  
This study contributes to the body of knowledge on EIA and SEA implementation and seeks 
to promote the debate on the effectiveness of impact assessment in South Africa specifically, 
and in developing countries generally. The performance criteria for the effectiveness 
evaluation of the two energy SEAs will focus on their ability to be implemented as discussed 
by Dalal-Clayton & Sadler (2017). In so doing, this research heeds the call of Morrison-
Saunders & Retief (2015), to develop research efforts which are aimed specially at 
demonstrating the benefits of impact assessment. This work also responds directly to 
government’s challenge for the environmental regulatory framework to be responsive to the 
national growth needs. Improved efficiency, in turn, contributes to securing a long-term 
future for impact assessment.   
1.2 Scope  
Although the NDP provides an analysis of nine issues that constrain the economy of South 
Africa, this investigation considers only constraints associated with the environmental 
legislative framework related to the authorisations of the REI4P and its associated 
transmission infrastructure. Similarly, where the National Infrastructure Plan identifies 
eighteen SIPs, the focus of this study will be restricted to SIP 8 and SIP 10, which deal with 
the roll-out of renewable energy and the expansion of the transmission infrastructure. The 
review of the environmental impacts associated with renewable energy technologies will 
focus only on wind technology, as this will be sufficient to identify general environmental 
concerns and the appropriate mitigation measures. In addition, of the three renewable energy 
technologies provided for in the IRP (wind, solar and hydro), wind-energy makes up the 
bulk of the applications for Environmental Authorisation received by the Department for 
consideration.  
1.3 Audience 
The audience for this study includes government officials, environmental impact assessors, 
the Independent Power Producers Office of the Department of Energy, the National 
Treasury, implementers of the REI4P and the coordinators of SIPs related to infrastructure 
and energy. The findings of this investigation will focus on the streamlining and integrating 
opportunities within the Environmental Authorisation process itself, as well as with other 
authorisation institutions included state-owned entities.  
GIS practitioners may find value in the application of GIS in the development of the SEAs 
and the environmental screening application developed to support their implementation.  
1.4 Structure of the thesis  
This thesis is structured into eight chapters. Chapter 2 deals with the methodology used to 
realise the objectives of the research. Chapters 3, 4 and 6 provide the context within which 
this research is being undertaken with the remaining chapters responding to specific research 
questions. The function of each chapter is outlined below:  
Chapter 2: Methodology – This chapter outlines the research method used to address each 
research question. An introduction to the EIA review and SEA evaluation 
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methodologies is provided, and the review and evaluation methods applied are 
identified and discussed.  
Chapter 3: South Africa – What’s the plan? – In this chapter, South Africa’s development 
priorities and plans are identified. It provides the policy and development 
planning context within which this study is located from development, 
sustainability, legislative and energy perspectives. The discussion does not link 
to any research question, but rather motivates the topic, delineates the scope and 
highlights the urgency of improving the current authorisation systems.  
Chapter 4: Energy for Africa – This chapter considers the energy transitions through the 
ages and the consequences of energy choices on human development and the 
environment. It presents the concept of a Fifth Energy Transition that prioritises 
energy efficiency and renewable energies. It described South Africa’s energy 
profile and provides the background to the incorporation of renewable 
technologies into the energy mix. It introduces the Renewable Energy 
Independent Power Producers Programme (REI4P) and discusses the risks 
which could influence its success. This chapter does not link to any research 
question but provides data on assessment statistics used in the following chapter.  
Chapter 5: Environmental Impact Assessment – The right tool for the job? – In this 
chapter two themes are addressed. Firstly, the efficiency of the current 
environmental legislative process as it applies to the REI4P and secondly the 
effectiveness of the process. The analysis considers the effect of the programme 
on the assessment workload of the Department and the possible implications for 
the integrity of the Environmental Authorisation process. The chapter provides, 
analyses and discusses the findings of four local wind-energy Environmental 
Impact Assessments (EIAs) reviewed as case studies to identify any gaps or 
streamlining opportunities. The examination undertaken through this chapter 
answers research questions one and two.   
Chapter 6:  Strategic Environmental Assessments – Can it step up? – This chapter 
introduces the Strategic Environmental Assessment (SEA) instrument and 
follows the debate on the evolution of SEA and SEA effectiveness. The main 
findings of the literature review were summarised into nine ‘expectations for a 
new look SEA’. These expectations were then benchmarked against the SEA 
evaluation criteria used in Chapter 7. Two international case studies that have 
objectives similar to the Departments two energy SEA’s and apply an SEA 
methodology to support the authorisation of wind-energy facilities and the 
development of transmission infrastructure were then examined. The intended 
outcome being to determine their success in meeting the stated objectives and to 
identify elements of the case studies that were useful to decision-makers, for 
consideration in Chapter 8.  
Chapter 7: Strategic Environmental Assessment – Is it an option for South Africa? – This 
chapter introduces the first two energy-related SEAs commissioned by the 
Department. The SEAs are evaluated against the fourteen ‘priority needs for a 
good practice SEA’ (Partidário, 2000). The findings of the evaluation are 
provided and key elements of the two energy SEAs that could be useful to 
decision-makers are discusses. The analysis then returns to the efficacy 
evaluation undertaken of the four wind-energy EIAs in Chapter 5, and compares 
the findings with those of the SEA effectiveness review. The intention of this 
comparison being to identifying if any shortcomings identified in the EIAs can 
be addressed through the SEAs. The findings of this chapter answer research 
question three and four.   
Chapter 8: Discussion and Conclusions – The findings of the study are discussed in this 
chapter and question five is answered through the analysis. The chapter responds 
to the main aim of the thesis, which was to test whether an energy-focused SEA, 
designed to achieve implementable outcomes, is able to influence decision-
making for REI4P projects and support the transition to renewable energy in 
South Africa. Finally, recommendations to further SEA practice in South Africa 
specifically and developing counties in general are provided.   
Annexures I – VI: provide the detailed information used within the thesis. Annexure I 
contains a review of the impacts associated with wind energy technology and 
provides the basis for the review of the 4 EIAs undertaken in Chapter 5. 
Annexure II provides information on the number of wind and solar renewable 
energy facilities generating electricity for distribution through the national grid. 
The information collated in this table is used in Table 6. Annexure III calculates 
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the resources spend on reviewing unsuccessful REI4P applications and provides 
the information discussed under paragraph 5.3.2.1. Annexure IV provides the 
summary and findings of Case Study 1 discussed under paragraph 5.4.2. 
Annexure V provides the scoring of Case Study 1 provided in Table 14. 
Annexure VI provides the summary and scoring for Case Study 2 which is 
provided in Table 16.  
2 METHODOLOGY 
According to Creswell (2013), the methodology chapter should discuss the design 
of the study, the data collection and analysis steps, the methods used for data 
presentation, the interpretation and validation methods as well as the outcomes of 
the study.  
As such, this chapter begins with a general discussion on research methods which 
outlines and justifies the research methodology applied to answer the research 
question of this thesis, articulated in Section 1.1.3.  
Section 2.2 then introduces and motivates the research design, with Section 2.3 
discussing the researcher’s role in the study and Section 2.4 describing the data 
collection procedures in two parts. The first part focuses on the literature review, 
and the second part on the case studies.  
The next sections deal with the review and evaluation methodology. Section 2.5 
introduces the EIA review and the SEA evaluation criteria, with Section 2.6 
describing their application to the EIA and SEA case studies.  
The final data analysis and interpretation steps which conclude the chapter are 
discussed in Section 2.7 under various sub-headings.  
The research design and methodology relate to:  
Testing whether an energy-focused SEA, designed to achieve implementable outcomes, 
is able to influence decision-making for REI4P projects and support the transition to 
renewable energy in South Africa  
2.1 Introduction to research methodology  
Traditionally, quantitative research methods that rely on experimental observation and 
measurement were favoured over qualitative research methods, which were viewed as 
lacking rigour and objectivity (Stake, 2010; Creswell, 2013). Recently, however, qualitative 
and mixed methods research methodologies have become acceptable for use in social science 
studies and applied policy research (Ritchie & Spencer, 1994).  
Qualitative research is experimental, relying primarily on human perception, personal 
judgment, personal experience and understanding. It goes beyond collecting and analysing 
numerical data. The qualitative researcher explores issues through a variety of data sources 
 15 
and lenses, and provides context for the research, using professional knowledge, personal 
experience and interpretation (Stake, 2010).  
Mixed methods rely on collecting two forms of data – one through measurement and the 
other through perception (Stake, 2010). An example of the mixed method is provided by 
Creswell (2013), where the research relies on observation and interview (qualitative) data 
combined with traditional survey (quantitative) data. The mixing of methods is aimed at 
providing a complete understanding of the research problem (Stake, 2010).  
Qualitative research methods can include case studies which are particularly suited to 
evaluation where the researcher develops an in-depth analysis of a case, programme or 
process (Stake, 2010). The qualitative case study can be used to accomplish various aims 
and provides a valuable tool to generate theory, develop theory, test theory, evaluate 
programmes and develop interventions (Eisenhardt, 2011). The literature review undertaken 
for this thesis indicates that case studies are frequently used as a methodology in impact 
assessment related research.  
When using case studies as part of a qualitative research methodology, the researchers 
collect detailed information using a variety of data collection procedures over a period of 
time (Stake, 2010). Case study research can consider single or multiples cases at numerous 
levels of analysis. It can be used in an exploratory, descriptive or explanatory context and is 
aimed at generalising and not particularising. Similarly, it lends itself to various data 
collection techniques, including evaluation, observation, interviews and archives searches 
(Eisenhardt, 2011).  
2.2 Research design  
This thesis intends to analyse EIAs for wind energy facilities bid and constructed under the 
REI4P as well as the two energy SEAs commissioned by the Department. The overall 
research aim of this thesis fits into the applied policy category, and presents criteria 
consistent with qualitative case study research identified by Yin (2003), as follows: The topic 
relates to applied policy research; The research answers “how” questions; There is no ability 
to control behaviour; The study relates to contemporary events; and data collection does not 
utilise experiment or measurement. 
Therefore, having considered the literature and having formulated the research aim and 
questions, a qualitative case study research method was chosen as a research approach for 
this thesis. The study reviews multiple cases through evaluation as well as interpretation, 
human perception, professional knowledge and personal experience. Figure 1 provides a 
diagrammatic representation of the conceptual framework applied to this thesis. The 
discussion below introduces and motivates the various methods and evaluation criteria used.  
 
Figure 1: Diagrammatic representation of the research framework  
Source: After Yin (2003)  
 17 
2.3 Researcher’s role  
It has been mentioned that qualitative research is interpretative research in which the 
researcher makes use of personal and professional experience. Creswell (2013) notes that 
having a personal role within the research, introduces a range of strategic, ethical, and 
personal issues into the process. The researcher is therefore required to identify their role up 
front.  
Related to this thesis, it has been mentioned in the introduction that the candidate headed up 
the Environmental Impact Assessments unit within the Department from June 2011 to July 
2012, which coincided with the closure of bid windows 1 to 2 of the REI4P. This experience 
prompted the initiate of the Department’s programme of SEAs to support the SIP initiative, 
which included the drafting of the terms of reference, commissioning the project as well as 
managing the SEAs development process. The candidate is now responsible for elevating 
the findings of the SEA to the policy level as well as translating the outputs into decision-
making tools.   
2.4 Data collection 
Literature indicates that a qualitative case study research methodology typically combines 
data collection methods. In this thesis, data collection will be undertaken using two 
procedures. The first involves the review of existing literature and the second involves the 
assessment, through case study research, of two environmental assessment procedures, being 
the EIA and SEA processes respectively.  
2.4.1 Literature review  
The literature review will cover a broad range of topics in detail, including: South African 
development policy, plans and programmes; energy policy; environmental law; energy; 
climate change; impacts of wind technologies; environmental assessment; sustainable 
development; application statistics; and EIA and SEA studies.  
This thesis will not have a conventional dedicated ‘literature review chapter’ as is usual when 
using a quantitative methodology, which aims to introduce a theory or to establish a rationale 
for the research questions or hypotheses (Creswell 2013). Instead, the literature review will 
be threaded throughout the thesis in line with qualitative research theory (Stake, 2010) as 
the literature review is not used to answer specific research questions, but rather to set the 
context. Stake (2010) stresses the importance of a qualitative researcher devoting much of 
their interpretation to context and situation. 
Chapters 3, 4, 5 and 6 use a qualitative literature review methodology. In Chapters 3 and 4, 
the literature review is used to describe the developmental and energy context of the study, 
and in Chapters 5 and Chapter 6, the literature is used to outline the discourse on EIA and 
SEA effectiveness. Annexure I contains a summary of findings of an international literature 
review into the environmental impacts and accepted mitigation measures of wind-energy 
technology.  
As the nature of this research involves government policy, procedures and decision-making, 
to gain an understanding of the research context, the literature review is drawn from both 
published journal articles as well grey literature. It is not unusual for qualitative research to 
use grey literature. Stake (2010) suggests that the review of literature for a qualitative study, 
which aims to provide an in-depth analysis of a phenomenon, should draw not only from 
journals but also from other printed and electronic sources to understand the communications 
within the studied sector.  
The literature sources to be reviewed in each chapter are as follows:  
 Chapter 3 – Outlines the policy and development planning context within which the study 
is undertaken. As such it considers the development priorities and plans of South Africa, 
and introduces the environmental framework. In doing so it provides the motivation for 
the topic, scope and urgency for simplifying the regulatory system. The main source of 
literature for this chapter is drawn from grey literature including government gazettes, 
government plans, policies and programmes, ministerial speeches, parliamentary 
documents, white papers, government and international organisation reports and 
conference proceedings.  
 Chapter 4 – Takes a brief look at the history of energy, as well as the socio-economic 
implications and environmental consequences of the worlds energy choices. The energy 
profile of the South Africa is discussed, and an analysis of the development of the 
national energy policy and procurement procedures for securing the renewable energy 
contribution to the energy mix is provided. The discussion on the procurement 
procedures introduces the REI4P and the numbers of EA applications associated with the 
programme. The main source of literature for this chapter is drawn from published 
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literature including journals and reference books. These sources are supplemented with 
grey literature in the form of government programme documentation, government 
inventories/databases and international energy reports.  
 Chapter 5 – A section of this chapter provides information on the status of the REI4P 
including the determinations of the MW generation capacity to be procured through each 
technology per bid window, the numbers of applications bid, local content and the 
technologies financial contribution to the economy. This chapter includes the findings of 
the case study review into EIA efficiency and effectiveness. The supporting information 
was based on environmental authorisation statistics provided by the Department, 
presentations made by the Department of Energy, newspaper articles, company and 
university reports and the outcomes of the EIA efficiency and effectiveness case study. 
 Chapter 6 – Discusses the change in scale of infrastructure development in South Africa, 
it introduces the SEA and follows the debate on the evolution of the instrument over the 
past 25 years. The Chapter considers two international case studies which have 
objectives similar to the two energy SEAs and apply a SEA methodology. The main 
source of literature used for this chapter is drawn from journal articles on SEA and SEA 
effectiveness. The formal literature is supported by grey literature drawn from legislation 
and government planning documents.  
 Chapter 7 – Introduces the two energy-related SEAs commissioned by the Department 
and evaluates them against the fourteen ‘priority needs for a good practice SEA’ 
(Partidário, 2000). This chapter uses information on the aims and objectives of the SEAs 
taken from the Terms of Reference for their development as well as information from 
the inception reports and the SEA documentation itself.  
 Chapter 8 – Discusses the findings and conclusions of the study, as such it draws on the 
findings of the analysis undertaken in Chapter 5 related to the efficiency and 
effectiveness of EIA and the results of the effectiveness evaluation of the two energy 
SEAs case studies.  
 Annexure I – Encompasses the findings of an examination of the internationally 
identified environmental impacts associated with wind-energy technology and accepted 
mitigation measures. A broad range of issues was covered including; birds, noise, flicker, 
radar interference and property values. The literature review relied on journals, 
standards, test results, guidelines, presentations and fact sheets. 
 Annexure II – Provides information on the wind and solar energy facilities generating 
electricity for distribution through the national grid. Several web-sites of wind and solar 
facilities were accessed as well as the web-sites of the Department of Energy, NERSA 
and Eskom. The information was checked by Mr K Bowen, Power Systems Economist 
from Eskom.   
 Annexure III – which provides the calculation for the resources spent on reviewing 
unsuccessful REI4P applications was generated using the volumetric information 
provided by the DEA.  
 Annexure IV - provides the summary and findings of Case Study 1 which was obtained 
from reviewing the various EIA documents submitted as part of the EIA process for the 
4 wind energy projects. This review considered all the background information prepared 
for the projects, the ‘plan of study for scoping’, the draft and final ‘environmental impact 
assessment reports’, the environmental management programmes, the environmental 
authorisations provided by the Department as well as the conditions. In addition, the 
assessment considered any additional authorisations applied for, and any amendment 
applications submitted in relation to each project. 
 Annexure V - provides the scoring of Case Study 1 which is generated from the findings 
of the review provided in Annexure IV.  
 Annexure VI - provides the assessment and scoring for Case Study 2 which was 
generated through the review undertaken.  
 
2.4.2 Case studies  
The research questions consider both EIAs and SEAs. Therefore, it was necessary to 
undertake two sets of case studies within the qualitative case study approach adopted.  
A multiple case study approach was chosen for case study one. Case study one is intended 
to explore the differences within and between project level EIAs for energy applications 
submitted under the REI4P, which is identified by Yin (2003) as a feature enabled through 
a multiple case study. The work of Miles et al. (2014) confirms that a multiple case study 
will offer the researcher a deeper understanding of the process and outcomes of the cases, 
which adds to confidence and validation of findings and strengthens conclusions, all 
desirable traits required to answer the research questions of this thesis.   
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For case study 2, a single case study methodology was selected. The two energy SEAs were 
not intended to be compared. Therefore, there was no need to utilise the multiple case study 
methodology.  
2.4.2.1 Case study one – EIA review 
This case study aimed to explore the efficiency and effectiveness of the EIA process for 
applications associated with the REI4P. Case study one is to answer the following research 
questions:  
Research Question 1: How efficient is the current environmental authorisation framework 
as it applies to REI4P?  
and 
Research Question 2: How effective is the current environmental authorisation framework 
as it applies to the REI4P? 
The number of cases considered was determined from the guidance provided by Yin (2003) 
and Eisenhardt (2011). Yin (2003) expresses the view that when using a multiple case study 
design, the number of case studies to be used is irrelevant as the researcher is following a 
replication, rather than a sampling logic. The research should, therefore, use the number of 
studies that are needed and the researcher would like to have in the study. Eisenhardt (2011), 
although confirming that there is no ideal number of cases, suggests a number between four 
and ten. This value allows the researcher to generate complex theory and to test theoretical 
premises but at the same time, to manage the volume of data. The advice for a smaller 
number of cases is confirmed by Rozema & Bond (2015), who propose that research based 
on a few cases allows fine-grained analysis to surface in the discussion of findings.  
Based on the experience provided by the research literature, four EIAs were reviewed in the 
first case study, following the replication rather than sampling logic of Yin (2003). The case 
studies were all involved with wind-energy applications bid into the REI4P, which are the 
focus of this study, as the intention is to predict replicability between the cases. Wind 
technology was chosen, as the turbine structures and their placement in elevated positions 
pose the greatest risk to biodiversity. In addition, this technology made up the bulk of the 
applications for environmental authorisation received by the Department for consideration. 
The projects chosen were prepared by three different consulting companies for four different 
developers. The projects received positive Environmental Authorisations between 2010 to 
2013 from three different Chief Directors within the Department. Two projects are in the 
Northern Cape, and two are in the Eastern Cape. The variance between the developer, author, 
locations, and reviewing/authorising officers were considered to provide a diversity in the 
sample. 
The evaluation considered all phases of the EIA process including the ‘Record of Decision’ 
and the ‘Environmental Authorisation’ with its associated conditions. All documents related 
to the EIA were reviewed, which encompassed the scoping report, the environmental impact 
report, specialist studies and environmental management programme reports. The 
assessment considered any additional authorisations applied for, and any amendment 
applications submitted in relation to each project.  
The review findings were presented by determining the extent to which each EIA met the 
evaluation criteria. A discussion on the gaps and streamlining potential was then followed 
by a summary of the case study research that returned to the original research questions and 
reflected on the implications that the research outcomes have for the efficiency and 
effectiveness of the EIA tool to assess applications submitted under the REI4P.  
2.4.2.2 Case study two – SEA review 
The aim of the second case study was to determine the effectiveness of the two energy related 
SEAs commissioned by the Department and to identify elements of the SEA that could 
influence decision-making or improve sustainable development. Case study two answers the 
following research questions:  
Research Question 3: How effectively do the two energy SEAs commissioned by the 
Department support the REI4P?  
Research Question 4: What are the elements of the two SEAs that can be used to 
influence decision-making, and how do these elements enhance the efficiency and 
effectiveness of the environmental authorisation process for the REI4P and its 
supporting transmission infrastructure?  
and  
 23 
Research Question 5: In what way can the design of SEAs enhance their contribution to 
effective decision-making?  
As this case study intended to evaluate both energy SEAs, the approach to the second case 
study differed from the first, as there was no need to compare the situations in the multiple-
study format. As a result, both descriptive and exploratory techniques were used to identify 
aspects of each SEA that could contribute to efficiency, influence decision-making and 
contribute to sustainable development.  
The evaluation of findings was presented by determining the extent to which the two energy 
SEAs considered, were effective. The summary of case study two returned to the original 
research questions and reflected on the way the SEAs support the REI4P and identified 
elements of the SEAs that could be used in decision-making and enhance sustainability. The 
case study outcomes were then considered against any streamlining opportunities identified 
in case study one to develop recommendations for improvement.  
The number of cases chosen for the second case study was pre-determined by the number of 
energy SEAs commissioned to support the REI4P, which was two. According to Yin (2003), 
these are ‘relevant cases’. The first SEA had been developed for combined wind and solar 
technologies, and the second had been prepared for the extension of the electricity grid 
infrastructure. Therefore, both SEAs were considered in the case study.  
2.5 Case study review criteria 
The topic of EIA and SEA effectiveness and quality in environmental assessment has been 
debated extensively in literature since the 1970s (Lyhne et al., 2015). According to 
Davidovic (2014), a precondition to being able to assess the performance of EA in different 
contexts is to understand what environmental assessment or SEA effectiveness is and how 
it can be evaluated or measured. Veronez & Montaño (2015) believe that an effectiveness 
study is a good way to evaluate and understand effectiveness in EA or SEA practice.  
There are several EIA evaluation criteria available in impact assessment literature, with 
several methods and criteria being used (Lawrence, 1997; Arts, Runhaar, Fischer, Jha-
Thakur, Van Laerhoven, Driessen, & Onyango, 2012; Chanchitpricha & Bond, 2013; 
European Commission, 2001a; Lee, Colley, Bonde & Simpson, 1999). However, because 
South Africa’s EIA process has specific legislated requirements for both a Basic Assessment 
Report and Scoping and Environmental Impact Assessment reports, it was decided to use a 
hybrid approach. The effectiveness of the EIA case studies was first analysed against the 
legal requirements of the Environmental Impact Assessment Regulations (RSA, 2014b) 
using the customised criterion and then scored against the standard effectiveness 
methodology proposed by (Lee et al., 1999). Scoring against a standard methodology was 
incorporated to check the validity and reliability of the assessment by ensuring consistency 
in questions across different projects. Further details on the evaluation criteria used and the 
reasons for this choice are articulated in Section 2.5.1.  
The decision on which effectiveness evaluation criteria to use for the SEAs was complex. 
Several SEA criteria are available to assist with the review and evaluation of SEA 
effectiveness (Fischer & Gazzola, 2006). However, when summarising the effectiveness 
criteria available in 45 published papers as at 2002, Fischer & Gazzola (2006) found that the 
criteria had been developed using the experience of a selected number of countries only. 
Therefore, it was necessary to tailor the criteria to the specific system of application. This 
was also found to be true for the South African context. When Retief (2007) reviewed 50 
SEAs undertaken in South Africa, he proposed a tailored effectiveness criterion, which he 
adapted from the Department of Environmental Affairs and Tourism National SEA guideline 
document (Department of Environmental Affairs and Tourism, 2000).  
Recent literature identifies another area of criticism of standard effectiveness review criteria. 
Reviews seem to focus on content, assessment procedures and scientific quality, rather than 
on the ability to achieve the underlying objectives of each SEA. Such objectives may 
include: ‘How well SEA fits plan-making processes’; ‘Acceptance of the SEA by plan 
makers’; ‘The impact on decision-making’; and ‘The effect of SEA on outcomes’ 
(Stoeglehner, Brown, & Kørnøv, 2009). Gazzola & Rinaldi (2016) go further and suggest 
that effectiveness criteria should aim to identify how useful the SEA is to those who should 
utilise it. They focus on the added value that SEA can provide, and discuss criteria including 
enhancing transparency, data collection in support of decision-making, and experimenting 
with new methods. Bina (2008) similarly identifies the need for a review of the concept of 
effectiveness in light of the broadening of purpose and role of SEA. She calls for the 
evaluation to focus on the subtler changes in attitude of the institution undertaking the SEA 
as well as the differences in institutional and administrative arrangements. The review should 
move from the more traditional view of effectiveness measured in terms of the provision of 
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adequate information to one that emphasises longer term learning and eventually better 
decision-making, Bina (2008).  
When selecting the effectiveness criterion against which to review the two energy SEAs 
chosen for this study, a broader interpretation of SEA effectiveness was considered, for two 
reasons. The first was that the traditional effectiveness criteria of SEA as identified and 
discussed in Section 1.1.3 were unable to be met. Secondly, the focus of this thesis is in 
determining the practical implementation of the outcomes of the two energy SEAs and 
considering their usefulness to the government, which in this case is the beneficiary of the 
SEA outcomes.  
According to Gazzola & Rinaldi (2016), humans use things that they perceive to be useful. 
If this is correct, then a test of ‘perceived usefulness’ i.e. the ultimate in effectiveness should 
be that the outputs of the SEA are used by the decision-maker. Therefore, the SEA will be 
evaluated in line with the pragmatic attitude towards SEA effectiveness, provided by 
Partidário, (2000), described in detail in Section 2.5.2.   
2.5.1 Case study one – EIA review criteria   
Case study one is required to answer specific questions related to the EIA processes and their 
implementation. Various aspects of the process will, therefore, be considered. To undertake 
the assessment and to organise the data, a checklist was deemed to be appropriate. Various 
checklists to determine the quality of environmental impact reports (EIRs) have been 
developed and are available in the literature (Lawrence, 1997; Arts et al., 2012; 
Chanchitpricha & Bond, 2013; European Commission, 2001a; Lee et al., 1999). However, 
as noted in Section 2.5, the EIA process in South Africa is highly regulated, and performance 
criteria are built into both the basic assessment (BA) and scoping and environmental impact 
report (SEIR) processes through appendices within the regulations. Customised evaluation 
criteria were therefore designed to accommodate these basic requirements, specifically to 
test the performance of the four energy EIAs based on their adherence to prescribed legal 
specifications. The performance criteria developed for the scoping process are presented in 
Table 12 (Chapter 5) and for the environmental impact assessment process, in Table 13 
(Chapter5).  
To score the performance criteria, the scoring methodology entitled ‘The Environmental 
Statement Review Package’ Lee et al. (1999) methodology for reviewing the quality of 
environmental statements and environmental appraisals, known as ‘the Lee and Coley 
Review Package’, was adapted and used as it was found to have been used previously in 
South Africa to review EIAs (Sandham & Pretorius, 2008; Department of Environmental 
Affairs and Tourism, 2010) and met the objectives of the case study. The review package is 
commonly referred to as the ‘Lee and Coley Review Package’. The standard Lee and Coley 
Review Package identifies four ‘review areas’, under which a series of questions are posed 
in a two-tier hierarchy referred to as ‘review categories’ and ‘review sub-categories. The 
reviewer is required to answer the questions, starting from the lowest tier and moving 
upwards using a grading system based on ‘assessment symbols’ from A to F. When assessing 
the highest-level criteria, the reviewer is to adjust the values of the lower level topics using 
personal judgement about the importance of the various sub-criteria (Lee et al., 1999). Each 
symbol is assigned to a specific performance rating which provides an overall grade for the 
quality of the EIS, with A being the highest score and F the lowest.  
Step 2 in the effectiveness review for case study one was to assess each of the EIAs in 
relation to the performance criteria identified in Table 12 and Table 13 (Chapter 5). To 
achieve this, the review criteria of the EIA process were combined into a project review 
template allowing for project details including information on the submission date, the 
approval date, the review timeframe, the type of assessment (BA or SEIR), the window in 
which preferred bidder status was achieved, the construction timeframe, a project description 
and the contracted capacity. The combined review template was completed by preparing 
evaluation notes for each of the criteria as well as summaries at the end of each section. The 
information provided in the EIAs was assessed and interpreted, specifically looking for 
unsuitable methods, inaccurate supporting data and the absence of rationality in conclusions 
drawn (Põder & Lukki, 2011). The following EIA documents were required to be compliant 
with the review criteria:  
 The environmental impact report (EIR), the EMPr and specialist studies contained in 
Appendices 1 – 4 and 6 of the Environmental Impact Assessment Regulations (RSA, 
2014b);  
 The known impacts and accepted mitigation measures as identified in Annexure 1 and 
benchmarked against the Equator Principles (2013). 
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As step 3, the four EIAs were scored against the adapted Lee Coley Review Package to 
compare the effectiveness over the projects and verify the validity and reliability of the 
findings of the initial evaluation described as Step 1. This was achieved by firstly converting 
the standard Lee and Coley ‘Collation Sheet’ into a Microsoft excel spreadsheet for each of 
the projects in case study one. Based on the initial evaluation as described in step 2, the four 
EIAs were scored in terms of all the Lee and Coley Review Package ‘overall review areas’, 
their associated ‘review categories’ and their ‘review sub-categories’ using the standard 
assessment symbols (raw score). Although each of the topics are reviewed and scored 
separately in terms of the review package, to check scoring coherence and consistency, the 
raw scores for review categories were compared with scores calculated by averaging the 
associated sub-category raw scores.  
As step 4, each of the Lee and Coley Review Package ‘review sub-categories’ was then 
matched with one of the most appropriate criterion (aspects considered) contained in the 
combined review template for the scoping and impact assessment process. The outcome of 
the assessment of the scoping and impact assessment process undertaken in step 1 was then 
applied to the ‘review sub-categories’ and a score allocated, again using the standard 
assessment symbols, expressed as a number (raw score). A score for each of the evaluation 
criteria (aspects considered) was calculated using the average of the raw scores for the 
matched Lee and Coley Review Package ‘review sub-category’. The scores for the 
evaluation criteria for the four energy EIA’s were then tabulated and illustrated in Table 14 
(Chapter 5) to summarise the evaluation results, allow for a comparison of performance and 
to inform the conclusion of the overall performance of the four EIAs in terms of 
effectiveness. The original data and calculations are contained in Annexure V.  
2.5.1.1 Efficiency and effectiveness versus quality  
The assessment in case study one considered adherence of the EIAs to legal requirements 
and the quality of the environmental impact statement. However, the research questions that 
case study one responds to research questions related to efficiency and effectiveness rather 
than quality. Is it then true to say that the assessment of the quality of the EIA is equivalent 
to the efficiency and effectiveness of the EIA?  
Efficiency - the term efficiency is often used broadly to describe how well people use 
resources to deliver beneficial results (Taylor et al., 2012). In the context of this study this 
general understanding of the term is adopted, where efficiency was not related to the quality 
of the EIA but rather referred to the human resource input for the review. Therefore, although 
the information used to respond to this research question was obtained from the case study 
review, it was not sourced from the quality review but rather drawn from application 
statistics and the conditions of authorisation. The numbers of applications received and of 
projects constructed were considered, together with the numbers of subsequent applications 
submitting supplementary or amended information. The outcome of this research is 
discussed under sections related to workload, workload drivers and factors which affect 
workload drivers.  
Effectiveness - the quality of the EIA was considered to equate to effectiveness for the 
purposes of this study. Although it is acknowledged that this is a debated topic, to pursue 
this question further in this study was outside of the scope of this thesis. This interpretation 
is consistent with the school of thought as proposed by Chanchitpricha & Bond (2013), 
Fischer (2007), Retief (2007) and the European Commission (2003), that where the quality 
of the EIA process and the environmental impact statement has been assured the EIA is 
effective. This narrow view of effectiveness for the EIA process has been considered as 
appropriate, as competent authorities do not intend site-specific EIAs to influence policy 
making in South Africa, but rather this tool is used to implement sustainability policy and 
support informed decision-making. The following definition is used in this thesis; 
“Effectiveness has been defined based on: the process of the impact assessment; the required 
resources (i.e. staff, time, cost); the purposes of the impact assessment; the involved 
actors/stakeholders; the values/interests of decision makers; its contribution to policy 
development; the learning gained from the process; and the changing of perspectives 
through gained knowledge” (Chanchitpricha & Bond, 2013).  
2.5.2 Case study two – SEA effectiveness evaluation criteria 
Case study two is to answer specific questions related to the effectiveness of the two energy 
SEAs being considered in this study and to identify any elements that could influence 
effectiveness. To undertake the assessment of the two energy SEAs and to collate the results, 
an effectiveness evaluation was deemed to be appropriate. As for EIA effectiveness, Section 
2.1 indicates that SEA effectiveness criteria are similarly, debated topics within SEA 
literature, with several effectiveness review criteria having been developed.  
The following aspects were considered when selecting the effectiveness evaluation criteria: 
the discussion on the importance of country context; the need to identify the added value 
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that SEA brings; the fact that the two energy SEAs were not able to meet the SEA objective 
of proactively influencing the REI4P; and the reactive assessment of the impact of the SEA 
on the sustainability of the REI4P was not an intention of the process.  
Noting these considerations, three SEA performance evaluation methods were considered in 
detail. The first was provided by Retief (2007). This evaluation methodology was adapted 
from the SEA guideline developed by Department of Environmental Affairs and Tourism 
(2000). The performance evaluation comprised of five Key Performance Areas (KPAs) and 
sixteen Key Performance Indicators (KPIs), structured as a list of questions. The evaluation 
focused predominantly on the proactive role of SEA in influencing plans, policies and 
programmes and the sustainability function. It has been noted that the two energy SEAs 
commissioned by the Department could not and were not designed to respond to these 
priorities. Therefore, this performance evaluation, although comprehensive and set within 
the South African context, was not deemed to be appropriate for this evaluation.  
The second methodology considered was provided by Fischer (2002). The methodology was 
adapted from the International Association for Impact Assessment (IAIA) ‘performance 
criteria for a good-quality Strategic Environmental Assessment process’. Ten of the 
seventeen evaluation criteria were used that focused on comparisons of SEA practices. 
Although the criteria were found to be comprehensive and have been extensively used since 
their development in 1999, the intention of the SEA case study was not to compare the two 
energy SEAs, but rather to identify their effectiveness and to document elements which 
could be useful to decision makers. Therefore, this set of criteria was not adopted.  
The third SEA criterion considered was provided by Partidário (2000). Fourteen ‘priority 
needs for good practice SEA’ are provided, which talk to a framework for SEA, prioritising 
integration and outcomes. Partidário speaks to ‘the success of the SEA being measured in 
relation to the quality of the final decision, and the extent to which the decision was improved 
as a result of the SEA approach’. Her fourteen ‘priority needs of a good SEA’, are built 
around core elements described as, ‘effective performance and communication mechanism, 
intended to promote flexible approach in SEA development which avoid conflict with the 
decision process itself and that are oriented towards continuous improvement’. Partidário 
(2000) sees SEA not as an end in itself, but rather as a facilitator of integration and 
institutional change. These concepts were important for the SEA case study as the focus of 
the research questions related to the effectiveness of each SEA as well as their streamlining 
and decision-making potential. It was therefore, decided to assess the two energy SEAs 
against the fourteen ‘priority needs for good practice SEA’ developed by Partidário (2000) 
as set out below:  
 Refer to a policy framework (sustainability policy, objectives and strategies); 
 Ensure accountable decision-making systems;  
 Enable the adaptive nature of decision-making processes; 
 Be integral and well-coordinated with policy-making; 
 Ensure simple, interactive and flexible approaches;  
 Focus on paths (the process), not on places (the site);  
 Integrate approaches regarding scope and cross-interaction of relevant factors, ensuring 
interdisciplinary; 
 Establish objectives, criteria and quality standards framework; 
 Establish guidance and a minimum regulatory context; 
 Enable access to information; 
 Ensure resources availability; 
 Enable a participatory process, including multiple agents and consideration of public 
priorities and preferences; 
 Contribute to changing attitudes, overcoming prejudices; and 
 Enable new routines in decision-making. 
These priority needs were compared against the nine ‘expectation of a new look SEA’ 
determined from the literature review on the evolution of SEA over the past 25 years, 
undertaken in Section 6.3.6.1. All nine of the summarised expectations coincided with a 
priority need as identified by Partidário. These expectations were used to interpret the 
priority needs, where no comparison was found, an interpretation was provided by the 
reviewer, in order to document the understanding of the criteria and guide the evaluation. 
The priority needs as well as the interpretation have been represented in a template provided 
as Table 15 (Chapter 7).  
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The criteria were scored in line with the assessment criteria as provided by Fischer (2002) 
against the following criteria:  
 ‘fully fulfilled’ (2);  
 ‘partially fulfilled’ (1); or  
 ‘not met at all’ (0).  
In the SEA evaluation, the ‘good practice SEA’ equates to the effectiveness of the SEA.  
An average score was determined for each SEA and the results then analysed and interpreted. 
The following documents and systems were assessed; the terms of reference for each of the 
SEAs, the final SEA documents, the specialist studies, government gazettes calling for 
public comment for various outputs of the SEAs, the first draft of the screening application 
as well as newspaper and media articles.  
2.6 Application of review criteria  
The four project EIAs, incorporating all subsidiary documents and additional applications, 
were reviewed. The first analysis undertaken related to compiling statistics on the time taken 
for the departmental review and decision-making; the number of additional applications 
submitted for authorisation; appeals launched in relation to the project; and the additional 
assessments required by the conditions of authorisation.  
After that, the four project EIAs were reviewed against the customised effectiveness review 
criteria, based the performance criteria provided in the EIA regulations (2014) and scored 
against the adapted Lee and Coley Review Package (Lee et al., 1999). The assessment relied 
on the qualitative judgement of the reviewer, based on twenty years of EIA review and 
development experience. This process allowed the unique pattern of each case to emerge 
before the cross-case analysis was undertaken, which is step 3 of the data analysis.  
The names of the projects and consultants who prepared the EIAs and supporting documents 
have not been included as they are not material to the discussion. For the purposes of the 
review, the case studies are referred to as Projects 1 to 4.  
The two energy SEAs were reviewed against the evaluation criteria of Partidário (2000), and 
scored against the performance measures of Fischer (2002), relying on the qualitative 
judgment of the reviewer.  
2.7 Data analysis and interpretation 
Data analysis and interpretation are the moving from field notes to a conclusion (Yin, 2003; 
Eisenhardt, 2011; Miles et al., 2014). In qualitative research, the data analysis is an integral 
part of the development of the study and will proceed throughout the data collection and 
write up of findings (Creswell, 2013). Although analysis and interpretation are interactive 
processes, the literature on qualitative research methodology identifies general steps within 
the research strategy (Yin, 2003; Miles et al., 2014; Creswell, 2013). The steps related to 
writing up the individual case study, displaying the findings, looking for and drawing cross-
case conclusions, modifying the theory, developing policy implications and finally writing 
up the case report. The steps are discussed in the sub-sections below. 
2.7.1 Case study write up 
The analysis process starts with the write-up of each case. During the write-up, data 
condensing/reduction occurs. This is referred to by Miles et al. (2014) as a process of 
selecting, focusing, simplifying, abstracting and transforming the data collected, thus 
strengthening the data. The objective of data condensing/reduction is to reduce the data 
without losing information or the context of the information (Miles et al., 2014).  
For this thesis, the write-up and data condensing process involved summarising the the two 
case studies. The summary of the review and evaluation of case study one (EIA review) is 
contained in Annexure IV, and case study two (SEA evaluation) in Annexure VI. 
2.7.2 Data display  
The next step involves data display, referred to by Miles et al. (2014) as ‘a visual format that 
presents information systematically to allow a conclusion to be drawn and action to be 
taken’. This organisation of data makes it accessible and allows the researcher to make 
justified conclusions. Data can be displayed in several formats, including a matrix, graphs, 
charts or networks that can be used throughout the research (Miles et al., 2014).  
The data display format used for case study one (EIA review) encompassed a matrix of 
performance according to the evaluation criteria discussed in Section 2.5.1. The performance 
criteria organised in rows, intersect with the projects organised as columns. The results are 
discussed under several headings in Chapters 4 and 5. The layout for the case study two 
(SEA evaluation) similarly comprised a matrix of performance organised as rows, 
intersecting with the SEAs organised as columns in line with the evaluation criteria discussed 
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in Section 2.5.2. The outcomes are discussed as a text summary under performance criteria 
in Chapter 7.   
2.7.3 Cross case analysis 
Data display is followed by the cross-case analysis. This analysis allows the finding of each 
case study to be considered in relation to other similar cases to determine if they are typical, 
diverse, or in the instance of the research questions of this thesis, unusually effective or 
ineffective (Miles et al., 2014). A second role of the cross-case analysis is to deepen the 
understanding and explanations by testing the theory against the findings of each case and 
considering how the conditions may be related. Miles et al. (2014) discusses two approaches 
within the cross-case analysis method. The first is the ‘case-oriented’ approach, the second, 
the ‘variable-orientated’ approach. The case-orientated approach firstly considers each 
instance and then compares across cases. In this way, each case is considered in detail and 
then only compared for analysis. This type of analysis is suited to situations where the 
researcher is looking for similarities or patterns common to a small number of cases to 
provide general explanations (Miles et al., 2014). The variable-orientated approach 
considers many cases, looking for themes across cases.  
The cross-case analysis was relevant only for case study one, where the four project EIAs 
were to be compared to identify patterns, similarities and differences between them. In this 
way, findings that exist between the projects could be capture (Yin, 2003). For this review, 
a case-orientated approach was favoured as the number of projects considered was limited 
to 4 and the performance of each project was to be considered before being cross referenced 
to the others. The cross-case analysis was similarly applied to both the EIA review and the 
SEA evaluation, to determine if any gaps identified in the EIA evaluation could be filled by 
the SEA outcomes and if so, to what extent.  
2.7.4 Data interpretation and confirming the hypothesis 
The final step in data analysis involves making an interpretation of the research findings, 
forming an overall impression and identifying the lessons learned (Creswell, 2013). By 
comparing the findings with the initial theory and tying the theory to literature, the validity 
in the case study is enhanced, and interpretations can be formed that call for action and 
change. The final product of building theory from case study may be concepts, a conceptual 
framework, propositions or mid-range theories (Creswell, 2013).  
In this thesis, the research was based on a proposition that the efficiency and effectiveness 
of the EIAs for projects bid into the REI4P programme could be improved by a sector 
specific SEA, specifically designed to produce implementable outcomes useful to decision-
makers. To test this hypothesis, two case studies were undertaken and tested against EIA 
and SEA effectiveness evaluation criteria. It was anticipated that the findings of the EIA 
review and the way it was applied to the REI4P would identify shortcomings that adversely 
affected efficiency and effectiveness. It was anticipated that the SEA evaluation would 
isolate specific decision support tools that could be used to improve the efficiency of the 
EIA process and enhance sustainability within the energy sector. A narrative analysis of the 
outcome of the EIA review and the SEA evaluation would either prove or disprove the 
hypothesis leading to new insight as well as recommendations for strengthening the design 
of SEAs. 
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3 CHAPTER THREE: SOUTH AFRICA - WHAT’S THE PLAN? 
This Chapter follows South Africa’s development policy from the Reconstruction 
and Development Plan (RDP) of 1994 to the National Development Plan (NDP) of 
2011, with a specific emphasis on infrastructure development and energy. The 
discussion on development provides insight into the country’s sustainability agenda 
and the environmental legislative framework. The chapter provides the policy and 
planning context for this study. 
3.1 Planning in a new democracy - from the RDP to the NDP 
In 1994, the Government of National Unity, led by (former) President Nelson Mandela, set 
about dismantling the apartheid regime and addressing the problems of poverty and 
inequality that decades of oppression had brought about. On 24 May 1994, in his State of 
the Nation Address to the Houses of Parliament, former President Mandela committed his 
African National Congress led Government ‘to expanding the frontiers of human fulfilment 
and freedom and to confront the scourge of unemployment’ (RSA, 1994a). In November of 
the same year, the Reconstruction and Development Programme (RDP) was presented to 
Parliament in the form of a White Paper (RSA, 1994b). The RDP was both a policy 
instrument, setting out the principles for achieving integrated and coherent socio-economic 
progress and an implementation plan. The RDP directed government efforts and resources 
towards meeting the objectives of alleviating poverty, addressing inequality and 
providing dignified work. Mandela, in his 1994 State of the Nation Address, said ‘the acid 
test of the legitimacy of the programmes, institutions and legislation adopted by the ANC 
Government would be whether or not they served these objectives’ (RSA, 1994a). 
The interdependence between ‘growth’ and ‘reconstruction and development’ is a crucial 
concept in the White Paper. The White Paper draws clear links between the development of 
large-scale infrastructure directed at people living in marginalised circumstances, job 
creation, and the stimulation of the economy through increased demand for goods and 
services. Therefore, placing South Africa’s economy on a path of high and sustained growth 
was a priority. Based on the White Paper, plans were set in motion to liberate trade, boost 
the economy, provide social services and embark on infrastructure projects geared towards 
changing the lives of ordinary people. To realise the vision of the new government, the 
redrafting of some policies, including the fiscal and economic policies followed, supported 
by a major law reform process (RSA, 1994a). 
Since its adoption in 1994, every year at the first sitting of Parliament, the President reports 
on progress towards achieving the objectives of the RDP. In 2008, during the global 
economic decline and at the height of a major energy crisis in South Africa, former President 
Thabo Mbeki reported that the South African economy had expanded by 4% between 1994 
and 2008, in contrast to just over a 1% average growth achieved from the late 1970s to the 
early 1990s. Improvements were reported in all sectors, service delivery to the citizens was 
impressive and the lives of South Africans had changed dramatically since 1994 (RSA, 
2008a). However, he also recognised that despite improved growth, high levels of 
joblessness prevailed, which resulted in an economy that remained among the most 
inequitable in the world. He told Parliament that to boost the economy and create jobs a 
National Integrated Infrastructure Plan was being finalised. This plan entailed coordinating 
the programmes of State Owned Enterprises by overlaying all infrastructure projects, both 
regarding their timing and geographic location, to ensure integration. These projects 
included freight and logistics, energy pipelines, information and communication technology, 
road infrastructure, water and electricity infrastructure (RSA, 2008a). 
The planning work of government continued through to 2010 when the Economic 
Development Department was tasked to work on a New Growth Path Framework, which 
was presented to Cabinet in November 2010 (Department of Economic Development, 
2011a). In its final form, the document considered the Industrial Policy Action Plans 1 and 
2 of the Department of Trade and Industry (Department of Trade and Industry, 2007; 2015) 
and programmes of various other departments, including Rural Development, Agriculture, 
Science and Technology, Education, Labour, Mineral Resources, and Tourism and Social 
Development. The framework highlighted opportunities within specific sectors that could 
boost the economy by laying the basis for higher growth, inclusivity and job creation. These 
opportunities were called ‘job drivers’. The first of the job drivers identified, related to public 
investment into infrastructure development. The framework concluded that ‘infrastructure 
development would create employment opportunities directly in construction, operation and 
maintenance and production and indirectly, by improving efficiency across the country 
which would unlock other development potential’ (Department of Economic Development, 
2011a). Job driver 3, considered the potential of new economies to promote investment and 
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employment in manufacturing and construction, and recognised opportunities within the 
renewable energy field. 
Later in 2010, President Zuma appointed the National Planning Commission to take a broad, 
crosscutting, independent and critical review of the progress made in reducing poverty, 
inequality and joblessness since 1994. This assessment, which was to build on findings of 
the previous reviews, was to define a 2030 vision for the nation and put forward a set of 
recommendations to achieve that vision (National Planning Commission, 2011b). 
3.1.1 What’s right, what’s wrong  
2The first output of the Planning Commission was the Diagnostic Overview report, released 
in June 2011 (National Planning Commission, 2011a). This report outlined the achievements 
and the shortcomings of the country in realising the objectives of the RDP set seventeen 
years earlier. Specific challenges identified related to unemployment, education, spatial 
patterns that excluded the poor, poorly located, poorly maintained and insufficient 
infrastructure to promote growth, an overly and unsustainable resource driven economy, 
uneven distribution and poor quality of public services, a widespread disease burden 
compounded by a failing health system; widespread corruption; and South Africa remaining 
a divided state. Considering infrastructure, and the overly and unsustainable resource driven 
economy, which is the scope of this investigation, the report expanded as follows: 
Infrastructure - The investment spending in South Africa’s infrastructure fell from an 
average of approximately 30% of Gross Domestic Product (GDP) in the 1980s to about 16% 
of GDP by the 2000s. The report concluded that in effect, South Africa had missed a 
generation of capital investment in infrastructure services. The reduced investment in rail, 
road, ports, information and communication technology and energy infrastructure was 
identified as a factor that had hindered development. The report further recognised that, 
where funding for infrastructure was available, a lack of integration between departments 
and a constricting regulatory framework had contributed to the inability of the government 
to spend and to roll out services, in turn, leading to slowed job creation. To improve growth, 
                                                 
 
 
2 This section is drawn from the Diagnostic Overview report (National Planning Commission, 2011a) 
the National Planning Commission acknowledged a need for a higher level of capital 
spending, and to close the gap between budgeted and actual expenditures. 
Resource intensive and unsustainable development path – Concerning sustainable 
development, the NDP found that the country has a growing energy intensive economy, with 
93% of the primary energy derived from inexpensive coal-based electricity. This highly coal-
driven economy places South Africa as the world’s twelfth largest emitter of CO2 emissions 
per GDP (International Energy Information Administration, 2009). The National Planning 
Commission identified that whereas historically this cheap electricity had supported South 
Africa’s competitiveness, in a decarbonising world, South Africa would be among several 
developing countries that were likely to face globally imposed emission constraints which 
would affect market competitiveness. The National Planning Commission therefore stressed 
the need for ‘South Africa to transition towards a low-carbon, more resource efficient and 
climate resilient economy, at a pace consistent with government’s public pledges, but 
without harming jobs or competitiveness’ (National Planning Commission, 2011b). 
3.1.2 The roadmap – National Development Plan 
In November 2011, the Commission released, as its second output ‘The National 
Development Plan 2030’ (National Planning Commission, 2011b). In line with its mandate, 
the National Development Plan (NDP) includes a 2030 vision for South Africa as well as 
recommendations on required actions to achieve the vision and to address the issues 
identified in the diagnostic review. While the NDP calls for progress in several areas, it 
prioritises two aspects relevant to this thesis, namely, ‘raising employment through faster 
economic growth’, and ‘building the capability of the State’. In this regard, the NDP targets 
an average annual GDP growth rate of 5.4% for the period between 2012 and 2030. It 
advocates a capital expenditure of 30% on infrastructure by 2030, of which the public-sector 
investment should reach 10%. It requires a transition to a low-carbon economy by 
prioritising the diversification of the national energy mix in the medium-term, with a focus 
on natural gas, renewable energy and energy efficiency. It encourages long-term planning, 
which promotes biodiversity, conservation and the rehabilitation of natural assets, and 
recommits to a strategy for assessing the environmental impacts of new developments. The 
2030 vision, expressly mentions the use of strategic environmental assessments to reduce 
regulatory obstacles in environmental impact assessments and to provide for incentives for 
green economic activity (National Planning Commission, 2011b). 
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When Cabinet adopted the NDP and endorsed its eighteen key targets in September 2012, it 
acknowledged the plan as the strategic framework that would henceforth form the basis of 
detailed government planning (Sabinet, 2012). The NDP now provides the overarching 
framework for the roll out of and funding for public development in the country. In his State 
of the Nation Address of 2014, President Zuma described the NDP as the country’s socio-
economic blueprint and one of the major achievements of the fourth administration (RSA, 
2014d). 
3.1.3 Bricks and mortar – National Infrastructure Plan 
The major government planning processes embarked on between 2007 to 2015 discussed 
above, identified interventions within the three themes which fall within the scope of this 
thesis and are listed below: 
 Investment into the development of coordinated infrastructure to create jobs and to 
unlock the potential of the country; 
 Movement towards a low-carbon economy which prioritises the development of 
renewable energy resources; and 
 The reduction of constraints on growth, investment and employment creation by 
simplifying and improving approval processes, including urban planning approvals, 
water, minerals and environmental permits, and providing credible and predictable 
regulatory frameworks. 
In line with these priorities, the Economic Development Department, under the leadership 
of the Minister of Economic Development, Ebrahim Patel, set about developing a National 
Infrastructure Plan (Presidential Infrastructure Coordinating Commission, 2012) and 
drafting an Infrastructure Development Act (RSA, 2014a) to coordinate and support the 
plan’s execution. The National Infrastructure Plan, adopted by Cabinet in 2012, kick-started 
the implementation of the NDP through the identification of specific infrastructure projects, 
which have been clustered into a pipeline of eighteen Strategic Integrated Projects (SIPs). 
According to the Presidential Infrastructure Coordinating Commission (2012), these 
projects, which have been designed to be catalytic and integrating, correspond to the eighteen 
targets of the NDP. They aim to unlock new economic opportunity; link developments 
through freight and transport corridors and hubs; increase ports capacity; provide water, 
provide access to electricity and information technology; and develop skills and local 
manufacturing opportunities (Presidential Infrastructure Coordinating Commission, 2012). 
An estimated R4 trillion will be spent over the next fifteen years on operationalising the 
National Implementation Plan. In his budget speech of 2013, the Minister of Finance, Pravin 
Gordan, confirmed that the state had budgeted R827 billion over a three-year period to fund 
the SIPs, thereby facilitating the first phase of their implementation. Two of the biggest 
budget items were energy and transport interventions (National Treasury, 2013). 
Regarding energy infrastructure specifically, the National Implementation Plan considers 
electricity security in both supply and transmission, as the country transitions to a low-
carbon economy by identifying four SIPs that relate to generation, transmission and the 
import of energy: 
 SIP 8 talks to green energy initiatives through a diverse range of clean energy options as 
envisaged in the Integrated Resource Plan 2010 and to support biofuel production 
facilities; 
 SIP 9 relates to ensuring that South Africa has adequate electricity generation capacity 
to meet economic and social requirements; 
 SIP 10 deals with electricity transmission and distribution, and requires that there be an 
increase in the transmission network by 50% to transmit and distribute electricity to all 
South Africans and support economic developments; and 
 SIP 17 speaks to the regional integration of African cooperation and development by 
strengthening region socio-economic development through infrastructure, including four 
major hydropower schemes and a transmission corridor from Mozambique to South 
Africa. 
The Presidential Infrastructure Coordinating Commission, comprised of Ministers, Premiers 
and Metro Mayors, under the leadership of the President and the Deputy President, is driving 
and overseeing the execution of the National Infrastructure Plan. In so doing, this 
coordinating commission cuts across ministries and the three spheres of government to 
reduce the gap between budgetary and actual spend by promoting coordination (Ballim, 
2012). The Infrastructure Development Act (RSA, 2014a) formalises the role of the 
Presidential Infrastructure Coordinating Commission and provides for its structure and 
operation. The Act further sets out procedures for cooperation and coordination between 
departments and state-owned entities in the implementation and management of SIPs. The 
Act stipulates more stringent timeframes for the processing of environmental authorisations 
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than those prescribed for in the Environmental Impact Assessment Regulations (RSA, 
2014b). 
3.2 Is there space for sustainability? 
The ANC government articulates its growth and development focus in many post-apartheid 
policies and planning documents developed. However, it is not growth and development at 
the expense of all. The government has committed to developing sustainably. This section 
will trace the sustainability thread as it weaves its way throughout the environmental policy 
and legislative framework. 
‘Sustainable development’ is a concept explicated in policy formulation around the world 
and an important concept in policy development in South Africa. The origins of the concept 
trace back to the era of the ‘European Enlightenment’ (1650 - 1780) when John Everlyn, 
working with fellows of the Royal Society for Research, first drew linkages between 
resource protection and prosperity (Hall, 2011). Everlyn’s book, published in 1664, 
developed the ethics of ‘a responsible and provident society’, which is argued, paved the 
way for the 20th Century concept of sustainable development (Grober, 2007). He wrote ‘each 
generation was not born for itself but born for prosperity, men should perpetually be 
planting, that so posterity might have trees fit for their service’. Shortly after that, in 1669, 
Jean Baptiste Colbert published an ‘Ordonnance’ for the protection of French forests, which 
articulated the concepts of ‘good housekeeping’, and ‘wise use’, which Grober (2007) argued 
became the principles of sustainable development. The actual phrase ‘sustainable 
development’, according to Grober (2007), was derived from the old German forestry term 
‘nachhaltiger ertrag’, coined by Hans Carl von Calowitz in 1713, and translates to 
‘sustained yield’. 
3In the 20th Century context, the term and the concept of sustainability were popularised in 
1972 by the Club of Rome. In their first report entitled ‘The Limits of Growth’, the authors 
                                                 
 
 
3 The summary history presented here is an outline of the formal milestones of international policy on sustainable 
development. There is however, vigorous debate at many levels on sustainable development and is not an unanimously 
accepted concept. According to Lippert (2004), Giddings, Hopwood & O'Brien (2000) and Hove (2004) the criticisms 
include themes related to: (i) the concept moving away from its historical forestry focus of ‘society being in balance 
with its natural environment’, to a concept where ‘there must be sustained growth’, however sustained growth is not 
possible as ecological systems have limits in providing resources: (a) it does not address excessive consumption; (b) it 
tries to mesh contradictory themes being environmental protection and economic expansion; (ii) it is based on western 
social sciences, which dictates what is right for the rest of the world including the developing world; (iii) the concept 
concluded that ‘it is possible to alter the growth trends and establish a condition of 
ecological and economic stability that is sustainable far into the future’ (Meadows, 
Meadows, Randers & Behrens, 1972). The commonly used definition of ‘sustainable 
development’ is drawn from the 1987 Brundtland Commission report entitled ‘Our Common 
Future’. It reads as follows: “Development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (Brundtland & 
World Commission on Environment and Development, 1987). Sustainable development 
became an international political driver through a series of important international events 
that included: 
 The United Nations Conference on the Human Environment, held in Stockholm in 1972, 
where the environment was recognised as a developmental concern and twenty-six 
principles on the preservation and enhancement of the human environment were adopted 
(United Nations Environment Programme, 1972); 
 The Rio Earth Summit which took place in 1992, and culminated in a set of agreed action 
points for achieving sustainability, termed Agenda 21 (United Nations Environment 
Programme, 1992). Agenda 21 became the blueprint for sustainable development, that 
reflected a global consensus and political commitment to integrate environmental 
concerns into social and economic decision-making. This summit also advocated the use 
of impact assessment as a tool to address sustainability. Principle 17 of the Declaration 
calls for Environmental Impact Assessments to be undertaken for proposed activities that 
are likely to have a significant adverse impact on the environment (United Nations 
Environment Programme, 1992); 
 The United Nations Millennium Summit of 2000 – here the Millennium Declaration, 
which set out the values, principles and objectives of the international agenda for the 21st 
Century, was adopted. In addition to adopting the declaration, the forty nations 
represented committed themselves to a new global partnership to reduce extreme poverty 
and set a series of targets and timeframes for their achievements. These objectives have 
become known as the Millennium Development Goals (United Nations, 2000); and 
                                                 
 
 
prioritises human need and assumes there can be trade-offs, with these trade-offs then focusing on what we can achieve 
through technical fixes. While acknowledging the complexities of this discourse, it is outside of the scope of this thesis 
to enter into this critical discussion. 
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 The World Summit on Sustainable Development held in Johannesburg in 2002. This 
summit reaffirmed international commitments to sustainable development, placed 
poverty eradication at the centre of efforts to achieve sustainable development, and 
reinforced the notion of development that aims for equity within and between generations 
(Republic of South Africa, 2008). 
From these early beginnings, governments have developed policies on sustainable 
development. In South Africa, although government focused comprehensively on the 
development and growth of the economy to produce jobs, the policy and planning processes 
embarked on post-1994 were based on the principles of sustainability. The RDP, 
representing a vision for the fundamental transformation of South Africa, was founded on 
‘creating a sustainable and environmentally friendly growth and development path’ (RSA, 
1994b). Sustainability and integration were the first of six basic principles of the RDP (RSA, 
1994b). 
With sustainability as an articulated policy objective of the new government, in 1995 an 
environmental law reform process was launched. Two initiatives, which had ‘sustainability’ 
as their central focus, led the environmental policy and legislative post-apartheid reform. 
The first was the work of the expert group supported by the International Mission of 
Environmental Policy in Canada, and the second was the Consultative National 
Environmental Policy Process (CONNEPP). 
From 1991 to 1995, the Canadian International Development Research Centre, in partnership 
with the African National Congress (ANC), the Congress of South African Trade Unions 
(COSATU) and the South African National Civic Organisation, conducted a series of 
missions in South Arica to assist the country with its transition to democracy. The outputs 
of these missions were published in a set of reports. The environmental policy development 
theme was investigated by a fifteen-member team appointed to give recommendations on 
integrating environmental sustainability into the RDP. Based on two rounds of fact-finding 
visits and interviews with a broad audience spanning over a year, the team produced a report 
entitled the ‘Environment, Reconstruction and Development Report’ (International Mission 
on Environmental Policy, 1995). A major finding of the report was that environmental 
consideration needed to be mainstreamed into economic thinking and development planning. 
The report contained a forward by President Nelson Mandela that articulated the importance 
that the first democratically elected president placed on environmental matters. He wrote: 
‘Environmental concerns can unite South Africa, going beyond racial, political, and 
economic barriers’ (International Mission on Environmental Policy, 1995).  
This initial environmental policy work influenced the final form of the new Constitution by 
introducing the concept of sustainability. The original environmental right in the Interim 
Constitution of 1993 (RSA, 1993) expanded from “Every person shall have the right to an 
environment which is not detrimental to his or her health or well-being”, to: 
Everyone has the right - 
(a) to an environment that is not harmful to their health or well-being; and 
(b) to have the environment protected, for the benefit of present and future generations, 
through reasonable legislative and other measures that – 
(i) prevent pollution and ecological degradation; 
(ii) promote conservation; and 
(iii)secure ecologically sustainable development and use of natural resources while 
promoting justifiable economic and social development. (RSA, 1996a) 
Not only did the 1996 Constitution give credence to sustainability, but it also mainstreamed 
environment into all spheres of government by assigning the environmental function as a 
concurrent function between national, provincial and local government. Upholding the 
environmental right enshrined in the Bill of Rights is, therefore, not discretionary, but is 
binding on the actions of decision makers, including the legislature, the executive, the 
judiciary and all organs of state (RSA, 1996a). 
The environmental policy process continued after the adoption of the Constitution with the 
launching of the Consultative National Environmental Policy Process in 1997 by the 
Department of Environmental Affairs and Tourism. This consultative process was important 
for two reasons. Firstly, it demonstrated the government’s continued commitment to 
developing policy through consultation (Hall, 2011). Secondly, it embedded the concept of 
sustainable development as the approach to resource management and utilisation, into the 
White Paper on Environmental Management Policy for South Africa (RSA, 1998b). This 
policy paper contributed towards the elaboration of the National Environment Management 
Act (Act No. 107 of 1998, NEMA) (RSA, 1998a) that provides the country with its legal 
framework for environmental management. Many of the principles set out in the White Paper 
are recognisable in NEMA, including principles of precaution, participation, polluter pays, 
equity and environmental justice. Several of the chapter headings of NEMA are recognisable 
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from the White Paper, for example, cooperative governance, integrated environmental 
management, fair decision-making and conflict management. 
The United Nations Millennium Summit of 2000 provided a further platform for South 
Africa to demonstrate its commitment to sustainability. It was at this Summit that Jacob 
Zuma, as Deputy President, ratified the United Nations Millennium Declaration and in so 
doing, committed South Africa to endeavour to meet the eight Millennium Development 
Goals, including a sustainability goal. Goal 7 requires the principles of sustainable 
development to be integrated into country policies and programmes and that member states 
reverse the loss of environmental resources, including biodiversity loss. Every year the 
United Nations Millennium Development Goals report provides progress towards achieving 
the Millennium Development Goals. 
In 2008, in line with the commitments made when ratifying the Millennium Declaration, 
Cabinet adopted the National Framework on Sustainable Development (RSA, 2008b). The 
National Framework for Sustainable Development strives to place the country on a 
developmental path that moves towards greater efficiency and innovation in resource use, 
and to integrate social, economic and ecological considerations into the governance systems. 
The National Framework for Sustainable Development confirms the commitment to 
reducing poverty, inequality and joblessness, and goes further by advocating that this should 
be achieved without a commensurate rise in natural resource use and waste per capita over 
time. 
Between 2008 and 2011, three further policy and planning documents were developed that 
promoted and strengthened South Africa’s commitment to sustainable development. The 
first was the Green Accord, which made commitments to implement several ‘green 
technologies’, including procuring renewable energy as part of the power generation plan. 
When signing the Accord, President Jacob Zuma, commented ‘by adopting the Green 
Accord the main constituencies, including the Department of Energy and Economic 
Development, have committed to real contributions to protecting our environment’ 
(Department of Economic Development, 2011b). 
The NDP (Section 3.1.2) introduced in 2011, was the next planning and policy instrument 
that expanded on sustainable development concept. The NDP recommits the country to a 
development path that enables sustainable and inclusive development. It acknowledges that 
market and policy failures have resulted in the global economy entering a period of 
‘ecological deficit’ with natural capital being degraded, destroyed or depleted faster than it 
can be replenished and carbon-equivalent emissions per capita, increasing in an ecosystem 
with finite limits. The NDP acknowledged the link between poverty and the environment 
and suggested that to combat the one is not at the expense of the other. The NDP notes that 
‘the threat to the world’s environment and the challenge of poverty alleviation are closely 
intertwined. Therefore, the debate should focus on ensuring that environmental policies are 
not framed as a choice between growth or mitigating climate change’. To the Commission, 
a low-carbon future for South Africa is the only realistic option, and it includes in its critical 
actions, a requirement for the Ministry of Environmental Affairs to make interventions to 
ensure environmental sustainability and resilience to future shocks. The NDP challenges the 
country to find a development path, which ‘decouples the economy from the environment, 
and breaks the links between economic activity, environmental degradation and carbon-
intensive energy consumption’. It reaffirms the requirement to assess the environmental 
impacts of new development and includes in the 2030 vision, support for the use of strategic 
environmental assessments to reduce regulatory obstacles in environmental impact 
assessments (National Planning Commission, 2011b). 
The National Strategy for Sustainable Development and Action Plan 2011-2014 (RSA, 
2011c) was the third policy and planning document in the trilogy of sustainable development 
initiatives for the year. The National Strategy for Sustainable Development reformulated the 
2008 National Framework on Sustainable Development’s (RSA, 2008b) five priority 
objectives to align with the NDP. The five strategic priorities of the National Strategy for 
Sustainable Development relate to enhancing systems for integrated planning and 
implementation, sustaining the country’s ecosystems and using natural resources efficiently, 
moving towards a green economy, building sustainable communities, and responding 
effectively to climate change. The National Strategy for Sustainable Development contains 
a five-year strategy and action plan and key success indicators that contribute to the 
implementation and monitoring of the priorities of both the National Framework on 
Sustainable Development and the NDP (RSA, 2011c). 
Through the various policy commitments made from the RDP in 1994 to the NDP in 2011, 
the country’s leaders have demonstrated a realisation that development that is not protective 
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of the environment is not sustainable or desirable. Therefore, the concept of sustainable 
development and environmental protection has permeated the policy process since 1994. 
The environmental focus of the post-1994 government found expression not only in the 
policy development process but also in law reform. The following section will outline the 
environmental legislative framework. 
3.3 The legal context for environmental management 
South Africa has a long tradition of environmental protection and environmental law with 
the first environmental law tracing back to 1906. The first codification of South African 
water law was the Irrigation Act (Cape) of 1906 and the Irrigation Act (Transvaal) of 1908. 
After the Union of South Africa had been formed in 1910, the Irrigation and Conservation 
of Water Act of 1912 was promulgated to codify all the water laws of the Union (Thompson, 
Stimie, Richters & Perret, 2001). 
However, it was only in 1993, with the interim Constitution of 1993, which bestowed an 
environmental right on the citizens of the country, that environmental protection was 
elevated to a position of importance, together with health, education and freedom of speech 
(RSA, 1993). The Constitution of 1996 confirmed the environmental rights of citizens and 
provided environmental governance principles that are to underpin the actions of decision 
makers, including the legislature, the executive, the judiciary, and all organs of state. To give 
effect to the rights of South African citizens the Constitution provides for three autonomous 
spheres of government, namely - national, provisional and local government – each with 
allocated functions regarding environmental matters (RSA, 1996a). Departments within 
each level have the mandate to protect and manage various environmental media, including 
air, water, climate, minerals, agricultural resources, biodiversity, land and heritage. The 
National Environmental Management Act 107 of 1998 (NEMA) (RSA, 1998a) coordinates 
these various environmental mandates by providing a framework for environmental 
legislation. NEMA is discussed in detail in the following section.  
3.3.1 NEMA – the Act 
The National Environmental Management Act 107 of 1998 (NEMA) (RSA, 1998a) is 
framework legislation and provides the overarching principles for sustainable development 
that apply to all actions of the state and lays the basis for sector legislation, policies and 
strategies (Republic of South Africa, 1998). NEMA sets out measures to achieve cooperative 
governance, establishes the principles of environmental decision-making, enables the 
development of assessment tools to promote integrated environmental management and 
environmental sustainability, and allows for the administration and enforcement of Specific 
Environmental Management Acts (SEMAs). Specific Environmental Management Acts 
have been enacted and further strengthen the environmental legislation framework in the 
areas of water, protected areas, biodiversity, air quality, integrated coastal management, 
waste and world heritage conventions. These Specific Environmental Management Acts 
(SEMAs) prescribe the management measures for that sector or media. Most of these SEMA 
Acts include clauses empowering the government to identify activities for which 
authorisation, permits, licences or consents are required and associated application and 
issuing procedures. Other Acts relevant to the scope of this investigation, which are sector 
or media specific but are not Specific Environmental Management Acts include: 
 The Subdivision of Agricultural Lands Act (Act No. 70 of 1970) (SALA) (RSA, 1970). 
This Act requires that consent be obtained to subdivide, or register a long lease or 
servitude in respect of land zoned for agriculture. 
 Civil Aviation Act (Act No. 13 of 2009) (RSA, 2009). This Act may prohibit or regulate 
any obstruction of a certain height within a specified distance from any aerodrome and 
the lighting and marking of such obstructions. 
 National Road Traffic Act (Act No. 93 of 1996) (RSA, 1996b). This Act requires that a 
permit be obtained from the provincial road authority for the transporting of abnormal 
loads (Republic of South Africa 1996). 
 Astronomy Geographic Advantage Act (Act No. 21 of 2007) (RSA, 2007). This Act 
protects designated geographical regions of importance to astronomy from radio-
frequency noise and light pollution. The Act identifies three areas, each with different 
levels of control: a core area, a central astronomy advantage area, and a coordinated area 
in which voluntary compliance is encouraged. The Act allows the Minister to declare 
activities that may not proceed in these areas, or that are subject to compliance with 
standards for which the Minister can issue an authorisation or an exemption. 
 Mineral and Petroleum Resources Development Act (Act No. 28 of 2002) (RSA, 2002). 
Section 53 of this Act requires that consent from the Minister of Mineral Resources be 
obtained to sterilise potential mineral resources. 
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3.3.2 Environmental Impact Assessment – the performer 
Chapter 5 of NEMA makes provision for Integrated Environmental Management (IEM) and 
provides for the identification of ‘activities’ or ‘specified activities’ in designated 
geographical areas that may not commence without Environmental Authorisation. Chapter 
5 further sets out processes and procedures for achieving Environmental Authorisations, 
including the ability of the Minister to pass subordinate legislation to administer the process. 
The Minister has passed subordinate legislation in the form of ‘Environmental Impact 
Assessment (EIA) Regulations’. The first EIA regulations were promulgated under Section 
21, 22 and 26 of the Environmental Conservation Act No. 73 of 1989 (ECA) (RSA, 1989), 
which was an old order Act that preceded NEMA. The regulations and the first list of 
activities came into force in 1997, making Environmental Impact Assessment mandatory for 
listed activities. To improve efficiency and provide clarity, revisions to the regulations 
occurred in 2006, now under Sections 24(5) and 44 of NEMA, in 2010, 2014 and 2017. 
Consideration of an application for Environmental Authorisation is subject to a project and 
site-specific environmental impact assessment process, which includes consultation with 
interested and affected parties. The inclusion of a compulsory public consultation process 
marked a milestone in environmental law (Hall, 2011). She writes ‘the EIA regulations were 
a watershed in environmental law. Unlike other environmental legislation at the time, the 
EIA regulations were the first to require public consultation as part of the application 
process’. 
The regulations contain three lists of ‘activities’. The first two lists apply nationally and 
identify the assessment procedure to be followed, which is either a Basic Assessment process 
or a Scoping and Environmental Impact Report process. The third list contains activities that 
apply in certain provinces only. The difference between the two processes is that the Basic 
Assessment process does not include a formal scoping step, which reduces the review 
timeframe. The review timeframe specified in the regulations is 197 days for the Basic 
Assessment process and 300 days for the Scoping and Environmental Impact Report process.  
The listed activities are comprehensive, and between 1997 and September 2013, it is 
estimated that 69 900 EIA applications had been received for processing by national and 
provincial environmental authorities. The number of applications received was calculated 
from adding figures provided in Engineering News (Davenport, 2006) and from DEA 
(Department of Environmental Affairs, 2013b) as part of the Outcome 10 reporting process. 
In 2006, Engineering News (Davenport, 2006) reported that between 1997 and September 
2004, 46 000 EIA applications had been received. The Department provided a figure of 
23 900 applications received between September 2004 and 2013. Although these statistics 
are estimates, they indicate that Environmental Impact Management in South Africa is 
mature, with the Environmental Impact Assessment process being the pre-eminent 
regulatory tool for environmental protection post-1994. In 2013, the chairperson of the 
Portfolio Committee on Water and Environment described the EIA process as ‘a process 
which has developed into a well-developed legislative and policy framework, which has 
attempted to strengthen environmental governance and the sustainability of our 
developmental growth path’ (De Lange, 2013). 
Before 2014, the EIA regulations included an appeal provision. This provision identified a 
process by which aggrieved stakeholders could challenge administrative decisions taken by 
the authorising authority. In December 2014, the Department published National Appeal 
Regulations (RSA, 2014c) and removed the appeal provision from the EIA regulations. The 
Minister of Environmental Affairs is the appeal authority where the national department is 
the authorising agent, while the provincial Member of the Executive Committee (MEC) is 
the appeal authority in the case of a provincial department being the authorising agent. There 
are no direct costs related to lodging an appeal and appeals on environmental decisions are 
common. An assessment undertaken in 2006, found that 7% of all decisions were appealed 
either by the applicant or by other interested and affected parties (Davenport, 2006). Based 
on information provided by the Department (Department of Environmental Affairs, 2015b), 
4.5% of the decisions on renewable energy applications have been appealed between 2011 
to July 2015. 
In addition to the various legislative responses enacted to promote sustainable development, 
institutions and industry are implementing voluntary programmes towards sustainability. An 
example, of relevance to this study, is a voluntary programme implemented by financial 
institutions financing the REI4P programme. This voluntary initiative entails the application 
of a set of social and environmental principles, called ‘Equator Principles’ into project 
finance (Morimoto, 2012). A small group of commercial banks first adopted the ‘Equator 
Principles’ in 2003. Equator Principles compliant financial institutions commit to funding 
only projects that meet the International Finance Corporation’s community and 
environmental impact standards, regardless of local regulatory requirements (Equator 
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Principles, 2013). By applying the ‘Equator Principles’, the lending industry has created a 
benchmark for determining, assessing and managing environmental and social risk in 
projects, which exceeds the standards otherwise required of commercial banks (Equator 
Principles, 2013). 
‘Equator Principles’ contain implementation and enforcement obligations, although these do 
not create legal liability for failure to implement or enforce the principles. Compliance with 
the voluntary programme requires financial institutions to include ‘loan covenants in their 
contracts with borrowers that obligate borrowers to comply with Equator Principles’ 
(Hughes, 2014). The principles also require financial institutions to make public disclosures 
and to report on ‘Equator Principle’ compliance. As at 4 June 2013, 70% of international 
project finance debt in emerging markets had applied the Equator Principles (Equator 
Principles, 2013). 
Locally, five large South African commercial banks involved in funding the REI4P are 
committed to implementing the Equator Principles. In the sequence of their relative share of 
debt financing, these are Standard Bank, Nedbank, ABSA, Rand Merchant Bank and 
Investec (Eberhard, Kolker & Leigland, 2014). 
3.3.3 Sustainability – the result 
The preceding section has demonstrated that the concept of sustainable development has 
been embraced by the post-1994 government and has been securely entrenched in South 
Africa’s environmental policy, planning and legislative framework. However, merely 
expressing a desire to follow a sustainable development path and incorporating enabling 
measures into the environmental policy and legal framework does not guarantee that 
development is, or will be sustainable. According to the IAIA (International Association for 
Impact Assessment, 1999), achieving environmental sustainability means countries address 
global concerns regarding climate change, biodiversity loss and the shortage of basic 
environmental resources. Between 2008 and 2012, national monitoring and evaluation 
activities have been undertaken against these criteria, and South Africa’s prognosis is not 
good. 
The trends analysis that informed the National Framework on Sustainable Development in 
2008 revealed that the national natural resource base is under severe pressure. Many of the 
country’s ecosystems are already seriously degraded, and South Africa is likely to be 
significantly affected by climate change (RSA, 2008b). Similarly, findings from the South 
African Environmental Outlook Report 2012 (Department of Environmental Affairs, 2015a) 
and the Organisation for Economic Cooperation and Development (OECD) Environmental 
Performance Review (OECD, 2013) indicate that South Africa is currently on an 
unsustainable development path. These findings are based on: 
 High unemployment numbers; 
 A high energy and resource intensive economy, with resulting growing CO2 emissions; 
 Access limitations to basic services including housing, safe water, sanitation, electricity, 
literacy and health services; 
 Deterioration of the biophysical environment; including water quality, reduction in river 
health, continued loss of habitat with associated loss of biodiversity and pressure on the 
resource base; 
 A poorly regulated mining sector which results in serious environmental damage; and 
 Increasing illegal poaching, wildlife trade and damage by invasive species. 
Four areas of specific concern have been identified - water, land, greenhouse gas emission 
and resource use, with water and land transformation being regarded as being environmental 
tipping points (OECD, 2013). 
3.3.4 Environmental Impact Assessment – the review 
The National Strategy on Sustainable Development conveys a desire to follow a path to 
sustainable development. It reads: ‘South Africa aspires to be a sustainable, economically 
prosperous and self-reliant nation state that safeguards its democracy by; meeting the 
fundamental human needs of its people, managing its limited ecological resources 
responsibly for current and future generations, and by advancing efficient and effective 
integrated planning and governance through national, regional and global collaboration’ 
(RSA, 2011c). The policies and law reform process of the post-1994 government entrench 
the environmental rights of all citizens into the legislative framework. Regulations ensure 
that all developments that could have a potentially detrimental impact on the environment 
are subjected to environmental assessment which, according to the IAIA (International 
Association for Impact Assessment, 1999) has a stated objective of ‘promoting development 
that is sustainable and optimises resource use and management opportunities’. Why then 
do the findings of the South African Environmental Outlook Report 2012 (Department of 
Environmental Affairs, 2015a) and the OECD Environmental Performance Review (OECD, 
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2013) indicate that South Africa is on an unsustainable development path. And why has the 
country reached tipping points for two sustainability criteria in the past five years? 
Is our dependence on the EIA process resulting in the country falling short of its 
sustainability aspirations or are we not applying the tool efficiently and effectively? The next 
section will consider these questions in detail. 
3.3.4.1 Efficacy of EIA and its implementation in South Africa 
In an interview with the Deputy Director-General for Environmental Quality and Protection 
within the Department of Environmental Affairs and Tourism in 2006, it became evident 
that there was a backlog of more than 5 972 pending EIA applications, of which 1 075 had 
exceeded the legislated review timeframe. Furthermore, 6% of applications took more than 
two years to be completed (Davenpoort, 2006). 
When asked how he viewed this backlog, former President Thabo Mbeki, was quoted as 
saying ‘the backlog was quite frightening’ and ‘these delays were delaying investment in 
South Africa’ (Webb, 2007). In his State of the Nation Address in 2008, the former President 
again raised the concern about inefficiency in processing authorisations. He had this to say: 
‘Government’s tardiness in processing applications for investment in relation to issues such 
as land acquisition, infrastructure and environmental impact assessment had the ability to 
make or break investor’s decisions’ (RSA, 2008a). By 2009, the situation had not improved 
– an analysis of five case studies of EIAs submitted for consideration in the Mpumalanga 
Province found that one in five EIAs deviated from the prescribed timeframes for decision-
making (Steenkamp, 2009). 
The delays in processing EIA applications were not the only concern developers had with 
EIAs. Applicants voiced their distress over the cost of EIAs. In 2009, an empirical study into 
the ‘direct EIA cost’ versus ‘overall project cost’ was undertaken (Retief & Chabalala, 
2009). The study, based on a survey of 148 EIAs conducted in the Free State, North West 
and the Northern Cape Provinces, reported that ‘the average direct costs of the EIA were low 
in comparison to international EIA systems. However, as a percentage of total project cost, 
EIAs in South Africa fell within the top end of international practice. The latter suggests that 
within a national context many EIAs are conducted for relatively small-scale projects and 
that the main cost burden is placed on small and medium economic enterprise’ (Retief & 
Chabalala, 2009). On average South Africa seems to subject significantly more activities to 
EIA than the UK. Based on the numbers provided in Section 3.3.2, 2 555 EIAs are 
undertaken each year, which is considerably higher than the UK average of 600 EIAs per 
year since 2000 (Arts et al., 2012).  
To deal with the backlog of applications, the Department of Environmental Affairs and 
Tourism allocated R10 million to implement a five-point turn-around strategy. The strategy 
included reviewing the EIA regulations to reduce the number of ‘listed activities’, and 
supplementing the EIA regulations with more strategic decision-making tools provided for 
by NEMA. One tool considered was the development and implementation of Environmental 
Management Frameworks (EMFs). EMFs could be used to exclude certain listed activities 
from the requirements of the regulations, which in turn could reduce the number of EIAs 
submitted for review (Davenport, 2006). Although excluding activities was one of the 
intended outcomes of the EMF, according to the Environmental Management Framework 
Strategy: Development and Implementation (Department of Environmental Affairs, 2014a), 
to date there have been no exclusions of activities based on the findings or implementation 
of the tool. 
Notwithstanding the lack of success of the EMF in reducing EIA applications, the 2006 
revision of the regulations was successful. A comparative analysis of the number and types 
of activities requiring EIA authorisation showed that whereas a reduction target of 20% was 
expected, a reduction of 27% was achieved (Retief & Chabalala, 2009). Despite the decrease 
in the number of applications for EA received, the EIA system remained an area of discontent 
for the environmental sector (International Association for Impact Assessment South Africa, 
2008). 
In 2006, to coincide with ten years of formal EIA in South Africa, the Department 
commissioned a study to assess the efficiency and effectiveness of the EIA system 
nationally. The study was entitled, ‘Review of the Effectiveness and Efficiency of EIA in 
South Africa’ (Department of Environmental Affairs and Tourism, 2010). The study 
evaluated a total of 502 EIA case files, and canvassed various national, provincial and local 
government departments, research institutions, civic associations, Non-Governmental 
Organisations (NGOs), business, industry and applicants to determine their views regarding 
the performance of the EIA tool (Department of Environmental Affairs and Tourism, 2010). 
For the purposes of the study ‘efficiency’ was measured through the time implications of the 
review and ‘effectiveness’ was measured by assessing the ability of the EIA to serve its 
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purpose and meet the objectives set for it. The primary purpose of EIA in South Africa, as 
identified in the review, is to serve as a key implementing instrument in ensuring sustainable 
development. To achieve this, the EIA is to anticipate, avoid, minimise or mitigate 
significant negative impacts on the environment (Department of Environmental Affairs and 
Tourism, 2010). The criteria used to evaluate efficiency and effectiveness was based on the 
Lee and Coley Review Package approach.  
Regarding efficiency, the survey found that the implementation of the EIA process was 
relatively efficient considering the average time it takes to produce and evaluate EIAs. 
However, a relatively small number of the many EIAs took much longer than the mean and 
skewed the distribution (Department of Environmental Affairs and Tourism, 2010).  
The findings of the review on the efficiency of the system are supported by information 
provided by the Department on the number of applications pending inside and outside of the 
regulated timeframe for this thesis. The numbers show that between 2006 and 2013, of the 
25 000 applications received, only 250 were pending outside of the regulated timeframe. 
This represents less than 1% (Department of Environmental Affairs, 2013b) and points to a 
significant improvement in compliance by the competent authorities nationally.  
Considering effectiveness, the main conclusion of the study was ‘the overall effectiveness 
of EIA in South Africa in meeting the requirements in terms of NEMA, were marginal at 
best’ (Department of Environmental Affairs and Tourism, 2010). There was a perception 
within the overall study group that the EIA process served to motivate the activity and tended 
to generate mitigation measures rather than assess whether the activity should be permitted 
or not. The single biggest issue identified in the report that negatively influenced the 
effectiveness of the EIA was that the process did not sufficiently consider policies, strategies 
and plans. The process, therefore, did not take account of the broader context within which 
the application occurs. This implies that while the EIA process may meet the quality criteria, 
in that it ticks the boxes, it often fails to make a real contribution to the quality of the decision 
made (Department of Environmental Affairs and Tourism, 2010).  
Notwithstanding the global recognition that the EIA process is a key support tool for 
sustainable development, this survey found that very few participants in the questionnaire 
understood that the purpose of the EIA was to promote sustainable development. Sustainable 
development objectives were, therefore, seldom reflected in EIA documents or decisions. A 
further criticism of the EIA process was that the ecological ecosystem functioning was not 
considered adequately in assessments. The focus was on local site-specific impacts rather 
than on the regional biodiversity context, which further reduces the ability of the process to 
reach its objective of influencing sustainable development. 
In 2008, the draft findings of the review were presented at the ‘10 Years of Environmental 
Impact Assessment in South Africa’ conference, hosted by the Department of Environmental 
Affairs and Tourism. The conference, attended by over 500 participants, provided a platform 
for discussion on the current EIA process and the future of environmental management 
(International Association for Impact Assessment South Africa, 2008). The proceedings 
reflected a robust debate and signaled a desire for a more strategic environmental 
management system that would deal explicitly with issues of sustainability (International 
Association for Impact Assessment South Africa, 2008). 
In 2001, Pienaar (2012) undertook a further review of the EIA processes and produced 
similar findings. As a starting point to her research, she quoted a study (Cashmore, Gwilliam, 
Morgan, Cobb & Bond, 2004) that concluded ‘if an EIA has little influence on decision-
making or project design, then the success of EIA in satisfying its objective is questionable’. 
Pienaar (2012) explored the degree to which EIA in the South African context had influenced 
civil engineers in their design decisions. She concluded that civil engineers experienced the 
EIA as having had a positive influence on their design. However, they did not consider the 
EIA as a useful tool to promote sustainable development and thought that EIAs hampered 
development in South Africa due to their time delays. ‘The majority of projects where 
respondents were involved, the EIA had caused significant delays due to slow decision-
making by the competent authority. The delays were sometimes so severe that it jeopardised 
the economic feasibly of the project’ (Pienaar, 2012). 
A paper by Bond et al. (2014), which quotes from (Morrison-Saunders & Retief, 2012), 
similarly finds that the EIA process in South Africa falls short of its potential to promote 
sustainable development, notwithstanding a strong sustainability mandate. They identify two 
reasons for this underperformance. Firstly, the ‘overly structured legalistic process’ and 
secondly the continued ‘tinkering’ with the legislation, which has focused on speeding up 
the process timeframes. They feel that empowering officials to use their judgment could 
achieve improvements in efficiencies. They conclude that the ‘value adding potential’ of the 
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EIA process towards achieving sustainable outcomes had been eroded over the years by 
overcomplicated legislation and weak review capacity (Bond et al., 2014). 
Sandham & Pretorius (2008) undertook an evaluation of 28 EIRs in South Africa. They 
found that no report could be described as ‘well performing’, 21% were graded as ‘generally 
satisfactory’ 64% were graded as ‘just satisfactory’, 11% were graded ‘just unsatisfactory’, 
and 4% were graded as ‘not satisfactory’. All 28 projects were authorised despite some 
aspects of the EIR not being thoroughly addressed, raising the question about the 
contribution that EIA makes to environmental protection and sustainable development 
(Sandham & Pretorius, 2008).  
It is not only practitioners and academics that have expressed themselves on the issue of EIA 
effectiveness. In April 2012, the Minister of Economic Development, Ebrahim Patel, 
presented the National Infrastructure Plan at two conferences. The first was the Provincial 
and Local Government Conference and the second the Economic Development Conference 
on Infrastructure. Minister Patel indicated that the need to obtain environmental 
authorisation through the EIA legislations, the appeal process allowed for under NEMA, and 
the land acquisition processes still posed major constraints in implementing infrastructure 
projects. He provided an example where the EIA process took 1.5 years to complete, and the 
appeal on the EIA record of decision took another two years to be finalised. After this, the 
securing of land and the expropriation process took another three years to run its course. In 
total between the EIA authorisation/appeal process and the land acquisition/expropriation 
process, the developer lost 6.5 years (Presidential Infrastructure Coordinating Commission, 
2012). 
Similarly, in 2011, the NDP still identified the issuing of water use licenses, mining rights 
and environmental permits as being a binding constraint on growth, investment and 
employment creation. The Plan calls for ‘these regulatory requirements to be addressed in 
a much more rigorous and systematic manner and further identifies that regulatory certainty 
would draw forth competitive outcomes’ (National Planning Commission, 2011b). 
Internationally, the experience with EIA is similar. Arts et al. (2012) reflected on 25 years 
of EIA practice in the Netherlands and the UK. Their study found that many see EIA as an 
‘old style’ instrument that delays decision-making, raises administrative costs, often lacks 
quality and adds little value to decision-making. The EIA regulations in the Netherlands, 
were amended in 2010 to address these concerns, which has resulted in the 
comprehensiveness of the Dutch EIA system being questioned. The EIA system and the way 
it is measured now focus on procedure rather than impact, i.e. “procedural” rather than 
“substantive” effectiveness (Arts et al., 2012).  
Although, within the various reviews discussed above there was a general acceptance that 
the EIA was not a perfect tool, not one of the studies suggested that the EIA was obsolete. 
There was an overall feeling that EIA was the only mechanism that considers the impact of 
activities on the environment specifically, and as such, it fulfils an important role despite its 
shortcomings. The latter aspect is the starting point of an article by Weaver, Pope, Morrison-
Saunders & Lochner (2008). In their efforts to inspire and empower environmental 
practitioners, Weaver et al. (2008) commented ‘while it may not be perfect, the EIA remains 
the preferred and most widely used tool for project-level assessment and the key (if not only) 
sustainable development oriented tool in many countries’. The responsibility is placed on 
the environmental practitioners to use the tool to maximise opportunities for sustainability 
given that EIA is well enshrined in legislation worldwide (Weaver et al., 2008). 
3.4 Summing up 
Notwithstanding the government’s commitment to sustainable development; having a 
comprehensive environmental legislative framework and subjecting developments that 
could have a significant impact on the environment to the EIA process, an environmental 
performance review found that South Africa is currently on an unsustainable development 
path. South Africa has a high energy and resource intensive economy and CO2 emissions are 
high relative to other developing countries. There is poor access to basic services including 
housing, potable water, sanitation, electricity, literacy, health services, and there is a 
deterioration of the biophysical environment.  
After ten years of implementing EIAs, the government, developers and the environmental 
sector are disillusioned with the performance of the environmental regulatory system. There 
is a widely held perception that the EIA process hampers rather than facilitates development. 
There appears to be a need for improvements in the effectiveness and efficiency of the EIA 
process: 
 The former Minister of Environmental Affairs and Tourism, Martinus van Schalkwyk, 
identified the need to supplement EIAs with tools such as strategic spatial instruments, 
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bioregional plans and spatial development frameworks (Department of Environmental 
Affairs and Tourism, 2008); 
 The ‘10 Years of EIA Conference’ requested a move away from total reliance on site-
specific and activity-based EIAs towards a holistic integrated and strategic approach to 
environmental management (Department of Environmental Affairs and Tourism, 2008); 
 Environmental NGOs and professional environmentalists felt increasingly alienated 
from the system of environmental governance in South Africa (International Association 
for Impact Assessment South Africa, 2008); 
 Industry and academics highlighted concerns regarding the number of EIA being 
commissioned for small-scale projects that placed a cost burden on small and medium 
economic enterprises (International Association for Impact Assessment South Africa, 
2008; Retief and Chabalala, 2009). 
 The Review of Effectiveness and Efficiency of EIA in South Africa (Department of 
Environmental Affairs and Tourism, 2010), recommended that the Basic Assessment 
proforma report be tailor made for certain activities to reduce unnecessary information 
demands. In addition, the report proposed the application of a package of instruments to 
create the context for site-specific EIAs. 
 The Presidential Infrastructure Coordinating Commission called for regulatory reform to 
ensure authorisation processes facilitate timeous decision-making to attract investment 
(Presidential Infrastructure Coordinating Commission, 2012). 
These concerns were echoed by the finding of Retief (2010), in his review of IAIAsa 
conference papers which revealed that the South African EA system was not in a healthy 
state in 2010 – The main issues of concern were as follows:  
 The complexity of the legislative framework has led to the legalistic and mechanistic 
straight jacketing of EA, transforming it into a lifeless and bureaucratic exercise;  
 EAPs, developers and the public are exceedingly disillusioned with the lack of 
effectiveness and efficiency of EA in general and EIA in particular;  
 A combination of exceedingly complex legal framework combined with a serious lack 
of administrative capacity to deal with the complexity has paralysed the initial positive 
energy around EA of a decade ago;  
 The failure to move supportive EIA tools such as SEA forward, has also exacerbated the 
negativity.  
The analysis provided above points to desire from the environmental sectors and government 
to see growth and diversification in the impact assessment sphere. In some instances, the 
request is explicit, the 2030 NDP vision specifically mentioning the use of strategic 
environmental assessments to reduce regulatory obstacles in environmental impact 
assessments (National Planning Commission, 2011b). The Department’s SEA programme 
to support government’s infrastructure development priorities represents a first step in the 
expansion of impact assessment regime. To study the two initial SEA developed as part of 
this programme would be relevant to determine if they have any credence and could 
contribute to the ‘regulatory reform’ called for by the Presidential Infrastructure 
Coordinating Commission and the environmental sector.  
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4 CHAPTER FOUR: ENERGY FOR AFRICA  
This Chapter provides a precis of the history of energy, focusing on the 
environmental consequences of the energy choices through the ages. The discourse 
highlights the fact that energy choices have shaped our past and are shaping our 
future. The South African energy profile and policy development are outlined and 
the Renewable Energy Independent Power Producer’s Procurement Programme 
(REI4P) is introduced and its performance documented. 
The discussion motivates the energy focus of this study and the selection of the two 
energy-related Strategic Environmental Assessments used as the second case study. 
4.1 Energising society – the four energy transitions 
The history of energy is one of change and progressive sophistication, as new forms of 
energy emerge and are exploited. Many contributors to science and technology 
advancements have highlighted the significance that the ability to control energy has had on 
human development. Reynolds (1983), in his writings on the history of vertical water wheels, 
quotes various historians, anthropologists, scientists and engineers who have made this 
fundamental connection. As early as 1907, German philosopher Wilhelm Ostword declared 
‘the history of civilisation was the history of man’s advancing control over energy’. Cottrell 
(1955), the American physical chemist and inventor, wrote in the mid-1900s ‘the energy 
availability to man limits what he can do and influences what he will do’. In 1955, some 
fifty years later, chemist and researcher, Alfred Ubbelohole, gave further credence to the 
theory when he wrote, ‘every important technical advance in the past has involved some new 
phase in the control of energy’ (Reynolds, 1983). 
More recently, Smil (2003; 2004), in line with the theories of Robert Forbes (1900-1973), 
writing about the history of technology, concludes that ‘human development is inextricably 
associated with the diversification of fuel use, the technical innovations that made it possible 
and the increase in consumption trends’. Both Forbes and Smil refer to the diversification 
of fuel uses as ‘energy transitions’. Each transition was associated with a significantly higher 
energy output of the ‘prime movers’4 that utilised the fuels and resulted in extensive changes 
                                                 
 
 
4 Energy converter, a device that converts energy to work directly 
in social circumstances. Both Forbes and Smil identify four energy transitions through the 
course of history. The first two transitions took place over an extended period, from 
prehistory until the end of the 1800s. These early energy transitions were characterised by a 
gradual improvement in the efficiency of the prime mover of that energy transition. In 
contrast, the third and fourth transitions occurred in just over one century. They were 
associated with many profound and rapid technological advancements and increased the 
efficiencies of the prime movers of that time by orders of magnitude (Smil, 2004).  
It is important to understand these energy transitions as they have profoundly influenced our 
relationships with the environment and globally have shaped environmental legislative 
frameworks. The consequences of the energy transitions contextualise the need for concepts 
such as environmental protection, good housekeeping, sustainable use, renewable energy 
and low carbon economies.   
According to Smil (2004), the first energy transition occurred when humans learnt to 
control fire and supplement human muscle power with that of domesticated draft animals. 
He writes ‘the reliance on these extra-somatic5 energies raised the energy throughput from 
approximately 60 W for the sustained labour of a late Neolithic forager, to 300 W for the 
best draft ox of early antiquity, peaking in the 1700s, with a good horse achieving 700 W of 
sustained power’. 
The second energy transition occurred with the introduction of the water wheel and 
windmill technology. These technologies increased the energy throughput of ‘primary 
movers’ from 700 W (a good horse) to 8 kW for the largest water wheel or a windmill in the 
early 1800s (Smil, 2004). By the mid-1800s, the water wheels that supported the 
mechanisation of the wool and cotton industry in Britain achieved capacities of 80 kW 
(Reynolds, 1983).  
The third energy transition was the move from timber to coal, which marked the transition 
from renewable energy resources to non-renewable fossil fuels (Smil, 2004). The first coal-
powered steam engine with its external condenser, developed in 1769, increased the energy 
throughput from 8 kW (vertical water wheels and windmill technology) to over 20 kW. In 
                                                 
 
 
5 Energy external to the body, in this case energy from animals 
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the 1900s large stationary steam engines had capacities of 1 MW reaching, 10 MW with the 
developments in high-pressure steam engine technology (Smil, 2004; Patton, 2009). 
Smil’s fourth energy transition occurred with the introduction of liquid and gas 
hydrocarbons, firstly oil and then natural gas. The major technology advancement associated 
with this energy transition is the internal combustion engine and the generator Smil (2003). 
This energy transition has left the greatest mark on individual lives, national economies and 
the environment. 
 
Figure 2 shows the consumption of sources over time and shows the transition from coal to 
oil, which occurred in the US around the mid-1950s, and the transition from coal to 
petroleum and natural gas around the 1960s.  
The transition to hydrocarbons was characterised by a sudden and dramatic growth of 
industry, referred to as the ‘oil age’ (Patton, 2009). Oil also fueled a new prime mover, the 
‘automobile’. The automobile appeared in the 1890s as a novelty but was mass-produced 
and relatively accessible by the working class by the early 1900s (Giebelhaus, 2004).  
 
Figure 2: Energy consumption by source, 1635-2000 (Quadrillion Btu) 
Source: Energy Information Agency, 2003 
Gas - The natural gas industry began in the early 1800s. The first commercialised use of 
coal gas occurred in Britain around 1785 for household and street lighting (American Public 
Gas Association, 2012; Castaneda, 2014). By the end of the 20th Century, it had expanded 
to home heating and cooking (American Public Gas Association, 2012; Periman, 2004).  
In the United States, substantial natural gas utilisation commenced only after the discovery 
of crude oil and natural gas in western Pennsylvania during 1859. By the mid-19th Century, 
many towns and cities had a gas plant and a local distribution system that provided coal gas 
for residential and business lighting (Castaneda, 2014). The earliest industrial use of natural 
gas occurred in Pittsburgh in 1870-1871, where gas fuelled the iron works.  
Electricity – The turbine engine invented in 1884 and its utilisation to drive an electrical 
generator pushed the capacity of prime movers from 10 MW (steam engine) to 1.5 GW by 
the mid-1900s (Smil, 2003). It also revolutionised marine transport and naval warfare. The 
introduction of electricity, although marking a technology breakthrough, is not regarded as 
an energy transition. The move to electricity is part of the fourth energy transition as it did 
not introduce a new energy source. Nationwide electrification merely allowed the coal 
industry to survive and according to Patton (2009) propelled us into a second Industrial 
Revolution, powered by electricity. 
Figure 3 illustrates three of Smil’s four energy transitions, the relative time in which they 
occurred, and the energy output achieved. Smil notes ‘peak unit capacities of prime movers 
to deliver sustained power rose almost 15 million times in 10 000 years, with more than 99% 
of that increase taking place during the 1900s’ (Smil, 2004). 
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Figure 3: The power of the largest 'prime movers' shown for the past 3 000 years 
Source: (Smil, 2004) 
4.2 The environmental consequences of the energy transitions  
The previous sections traced the energy evolution, focusing on the energy sources, the prime 
movers and the sustained energy output achieved. This section will discuss the 
environmental consequences of each energy transition and the origin of the environmental 
law to manage the impacts and contribute to sustainable development.  
4.2.1 Industrial Britain   
Markham (1994), quoting from the 1845 writings of Engles, gives an impression of the 
environmental quality of an industrialised British city of the time. He writes of Manchester 
‘The cottages are old, dirty and of the smallest sort, the streets are uneven, fallen into ruts 
and in part without drains or pavements, masses of refuse, offal and sickening filth lies 
among standing pools in every direction, and the atmosphere is poisoned by the effluvia from 
these, and laden and darkened by smoke of a dozen tall factories’. 
Rural areas seem to have suffered similar devastation from unregulated industrialisation. In 
1902 Arnold Bennett reflects in his novel Anna of the Five Towns ‘the vaporous poison of 
their ovens and chimneys has soiled and shrivelled the surrounding country till there is no 
village lane within a league but what offers a gaunt and ludicrous travesty of rural 
charms…the subsidiary industries of coal and iron prosper amid a wreck of verdure, the 
struggle is grim, appalling, heroic – so ruthless is man’s havoc of nature, so indomitable 
her ceaseless recuperation’ (Bennett, 1903). 
Free-market capitalism meant that the government had no role in regulating the new 
industries or planning services for new towns. Pollution was rampant, and the disease burden 
in cities was high (Bellarmine College Preparatory, 2011). In 1848, a wave of cholera hit 
Britain and then swept through Europe killing many thousands of people (Oosthoek, 1999). 
As the epidemic originated in Britain, the British Government became anxious about 
international repercussions and, after several attempts, managed to pass the Public Health 
Act of 1848 ‘legislating on the sanitary conditions of England and Wales’ (Fee & Brown, 
2005). The passing of this Act was a remarkable event, and according to Fee & Brown 
(2005), was ‘one of the great milestones in public health history’. It was the first time that 
the State became the guarantor of standards of health and the environment and ‘the beginning 
of a commitment to proactive, rather than reactive public health’ (Fee & Brown, 2005). The 
Act made provision for a Board of Health with powers to appoint local boards who would 
be responsible in turn for water supply, sewage, the control of offensive trades, quality of 
food, paving of streets, removal of garbage and other sanitary matters (Oosthoek, 1999; Fee 
& Brown, 2005). 
In 1852, Doctor John Snow published a paper in which he theorised, based on statistical 
evidence, that cholera was waterborne and not an airborne disease as was thought at the time. 
Once the link between cholera and polluted water was accepted, the enacting of the 1852 
Metropolis Water Act followed, introducing a requirement for drinking water to be filtered 
and service reservoirs to be covered. Abstraction of water was allowed only in areas that 
avoided sewage outfalls. The Act had the desired effect - drinking water showed significant 
improvement by the mid-1850s. However, according to Oosthoek (1999), pollution of water 
by industrial waste and sewage remained a problem. After the ‘Big Stink’ in July 1858 when 
the stench of the Thames, became so overpowering that Parliament was suspended, plans to 
build London’s first interceptor sewer system were approved (Oosthoek, 1999; Thames 
Water, 2012). Following a further outbreak of cholera in 1871, additional provisions 
enforcing standards for domestic plumbing, and providing for a 'Water Examiner' to examine 
raw and filtered drinking water were added to the Metropolis Water Act (Thames Water, 
2012). In 1863, the British Government enacted the Alkali Acts to curb air pollution. This 
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pioneering law set out to cut the emission of hydrochloric acid from the manufacture of 
sodium sulphate and soda ash by 95% (Markham, 1994). 
4.2.2 Industrial America6  
According to Melosi (2001), the situation in the major industrialised American cities during 
the ‘Industrial Revolution’ was similar to those in Britain. He describes the cities as having 
overcrowded tenements, congested traffic, critical health problems, smoky skies, mounds of 
putrefying wastes, polluted waterways and unacceptable noise levels, the price of 
industrialisation. 
Another set of environmental problems was associated with the oil industry. Oil spillages 
were frequent. There was significant air pollution from sulphur releases and waste was 
disposed into open pits, rivers and lakes (Melosi, 2001). Oil was stored in earthen pits or 
wooden barrels, which leaked and were fire prone. There were major spillages of oil in transit 
before the cylindrical railroad tank car emerged (Melosi, 2005; Wlasiuk, 2011). The ‘rule of 
capture7’ that applied to oil extraction until the 1930s encouraged a rush to extract ahead of 
any neighbours, which exacerbated wastage and pollution. A newspaper article in 1861 
wrote, ‘So much oil is produced it is impossible to care for it, and thousands of barrels are 
running into the creek; the surface of the river is covered with oil for miles below Franklin’ 
(Melosi, 2001). 
Several different strategies were employed to bring the pollution situation under control in 
America, which included the development of legislation to replace the ‘common laws’ of 
the time. By the 1800s municipalities had promulgated an array of ordinances regulating 
activities associated with health, sanitation, water and waste. The Refuse Act of 1890 was 
the first state legislation to control water pollution caused by industrial waste. In 1899, the 
Refuse Act prohibited the discharge of waste into rivers without permission and included 
the sanction of a fine or imprisonment for transgressors (Melosi, 2005). 
The management measures have succeeded in dealing with visible pollution associated with 
the ‘stinking cesspools’, the ‘forest of smokestack’, the ‘toxic air and water of the urban 
                                                 
 
 
6 This section draws heavily on Melosi’s research into American industrial cities of the 1800’s (Melosi, 2001). 
7  Rule of capture allows a landowner to lawfully take oil and gas if they drill a well on their own land even if it draws oil 
or gas from a neighbouring property. This rule encourages landowners to capture oil and gas as fast as they can before 
others capture it. 
core. However, they have not adequately dealt with the invisible build-up of carbon 
emissions, the legacy of the energy choices of the fourth energy transition. Scientists now 
know that the build-up of greenhouse gases released from mining and burning of fossil fuels 
is contributing to higher global temperatures (Intergovernmental Panel on Climate Change, 
2014). The 20th Century was the warmest in the past 1 000 years, with the 1990s being the 
warmest decade in that period.  
The next section will discuss the implications of the global fossil fuel economy, South 
Africa’s contribution, and the plans to transition to a low carbon economy, which motivates 
the energy imperative of this thesis.  
4.3 Heating up 
In 1959, Charles Keeling began systematic measurements of atmospheric composition at the 
Mauna Loa observatory in Hawaii. Data of CO2 emissions recorded at this Observatory 
confirmed that atmospheric CO2 is increasing, and is following a trend similar to increases 
in fossil fuel consumption (Moomaw, 2004).  
 
Figure 4: The trend in atmospheric CO2 concentration from the industrial era till present 
Source: (National Oceanic and Atmospheric Administration, 2016) 
Figure 4 provides the trend in carbon dioxide emissions from the pre-industrial period at 273 
ppm to 403 ppm at February 2016. The annual growth rate of atmospheric CO2 measured 
 69 
jumped by 3.05 ppm during 2015, the largest year-to-year increase in fifty-six years of 
research (National Oceanic and Atmospheric Administration, 2016). Analyses of fossil air 
removed from ice cores confirm that CO2 concentrations had increased over 39% above 
preindustrial level by the end of 2010 (Intergovernmental Panel on Climate Change, 2011).  
Since 1998, every five years 2 000 scientists, economists and technologists assemble under 
the auspices of the United Nations-sponsored Intergovernmental Panel on Climate Change 
(IPCC) to review all the climate-related information and assess their impacts on global 
climate. The panel produces a report, called the ‘Assessment Report’, that provides an 
evidence-based synthesis of the current state of knowledge in climate change and its 
potential environmental and socio-economic effect (Moomaw, 2004). The release of the 
IPCC’s Fifth Assessment Report occurred in four stages over 2013 and 2014. According to 
an IPCC Media Advisory (Intergovernmental Panel on Climate Change, 2015), the key 
findings of the Synthesis Report are: - “Human influence on the climate system is clear; - 
The more we disrupt our climate, the more we risk severe, pervasive and irreversible 
impacts; and - We have the means to limit climate change and build a more prosperous, 
sustainable future”. 
The contribution of primary energy sources to climate change - the greatest share of 
greenhouse gas comes from the combustion of fossil fuels, such as coal, oil, and natural gas, 
which release CO2 and coal mining which releases methane (Moomaw, 2004). The 
predominant use of fossil fuels is in the production of energy. Figure 5 illustrates that of the 
total global primary energy consumed in 2014, fossil fuels was the highest at 90.8%. 
Renewable technologies contributed only 9.2%. The fossil fuel contribution included oil at 
32.6%, followed by coal at 30.1% and natural gas at 23.7%. The renewable contribution was 
made up from hydroelectricity contributing 6.8%, followed by solar PV and wind at 2.4% 
(British Petroleum, 2014). 
These numbers identify that it is our choice of primary energy that predominantly contributes 
to climate change. Therefore, it is in the energy sector that the greatest contribution to 
greenhouse gas reductions and slowing down the pace of climate change can be made.  
Reductions required by science – The International Energy Agency in their World Energy 
Outlook, has developed the ‘450 energy scenario’. This scenario sets out the 2035 maximum 
allowable greenhouse gas emissions that would result in a 50% chance of limiting the long-
term increase in global average temperatures to two degrees Celsius (2oC). This scenario 
requires a long-term stabilisation of the atmospheric concentrations of greenhouse gases at 
below 450 ppm of carbon dioxide equivalent (CO2-eq). Under this scenario, greenhouse gas 
emissions should peak around 2035 at 14 800 Mtoe, which allows for an energy demand 
growth of 1.1% annually to 2020 and then requires a slowdown to 0.3% from 2020 to 2035. 
Over the outlook period, energy intensity8 must decline by 2.4% per year, and CO2 intensity
9 
by 1.8% per year, respectively. Although the required outcomes have been determined based 
on energy consumption over the past decade, energy intensity declined by only 0.5% per 
year, while CO2 intensity grew by 0.1% per year (International Energy Agency, 2012). 
Predicted energy consumption until 2035 – Predictions of energy consumption rates until 
2035 indicate that the ‘450 scenario’ will not be achieved. The World Energy Outlook (2012) 
predicts that global primary energy consumption will increase by 35% over the outlook 
period. The increase translates into a 1.2% increase on average per year. This prediction is 
made under the ‘new policy scenario’, i.e. assuming that existing policies are maintained 
and announced commitments, including those yet to be adopted, are implemented. The 
greatest growth in energy requirements will be from non-OECD countries that are in a 
developmental phase (International Energy Agency, 2012). The energy consumption 
increases correspond with a population rising from 6.8 billion in 2010 to 8.6 billion in 2035 
and an increase in global GDP at an average annual rate of 3.5% from 2010 to 2040 
(International Energy Agency, 2012). 
                                                 
 
 
8 Energy intensity means energy demand per unit of GDP 
9 CO2 emissions per unit of energy used 
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Figure 5: World consumption of primary energy - 2014 
Source: BP Statistical Review of World Energy (British Petroleum, 2015) 
4.4 The South African energy profile 
As South Africa does not have exploitable sources of oil, the country is heavily dependent 
on coal, a locally abundant source. According to the NDP (National Planning Commission, 
2011b), it is the country’s largest economically recoverable energy resource and among its 
top mineral export earners. At the end of 2014, South Africa had 3.4% of the world’s proven 
coal reserves and is the world’s seventh largest coal producer, producing 3.8% of the global 
total (British Petroleum, 2015). In 2012, South Africa was the sixth largest exporter of coal, 
exporting 74 Mt of coal, mainly to China, India and Europe. 
As coal is the most emissions-intensive energy carrier, South Africa is a significant emitter 
of CO2, being placed as the world’s twelfth highest emitter based on 2009 figures 
(International Energy Information Administration, 2009). CO2 emissions were 9.1 
tonnes/capita, well above the global average of 4.5 tonnes/capita. The National Climate 
Change Response White Paper predicts that without interventions South Africa’s greenhouse 
gas emissions could increase fourfold by 2050 (Department of Environmental Affairs, 
2011). 
The South Africa Government has acknowledged that climate change is one of the greatest 
threats to sustainable development (National Planning Commission, 2011b). As such, 
Cabinet has agreed, under the Copenhagen Accord (Department of Environmental Affairs, 
2010), to take nationally appropriate mitigation action to enable a ‘34% deviation below the 
‘Business as Usual’ emissions growth trajectory by 2020 and a 42% deviation below the 
‘Business as Usual’ emissions growth trajectory by 2025’. The implementation of this action 
depends on the provision of financial resources, the transfer of technology and capacity 
building support by developed countries (Department of Environmental Affairs, 2010). This 
obligation has been documented in the National Climate Change Response White Paper as 
‘the country’s greenhouse gas emissions would peak between 2020 to 2025, after which 
emissions will remain stable for 10 years and then decline in absolute terms to a range with 
a lower limit of 212 Mt CO2-eq and an upper limit of 428 Mt CO2-eq by 2050’ (Department 
of Environmental Affairs, 2011a). In terms of this commitment, the country must now 
identify CO2 emission reduction opportunities.  
Based on the Greenhouse Gas Inventory 2000 – 2010 (Department of Environmental Affairs, 
2013c), most of South Africa’s emissions arise from the energy sector, which in 2000 
contributed 82.3% of the 2010 GHG emissions. The largest source of CO2 was from 
electricity production, which accounted for 63.5% of GHG emissions. Figure 6, illustrates 
the GHG contributions per sector. Internationally and nationally it is seen that energy 
generation is the largest user of fossil fuels and therefore the greatest contributor to GHG 
emission. The energy sector, and specifically the production of energy from the burning of 
fossil fuels, is therefore, an ideal place to consider reductions. Moving away from a coal-
powered economy is necessary to ensure that the CO2 emission targets are met.  
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Figure 6: Energy Sector: Contribution to the total greenhouse gas emissions between 2000 – 2010 
Source: Adapted from the Green House Gas Inventory for South Africa 2000 – 2010 (Department of 
Environmental Affairs, 2013c)  
4.4.1 Into the fifth energy transition  
While the move to a fossil fuel based global economy liberated human potential, this 
freedom and prosperity came at an environmental cost. An unregulated industry contributed 
to air, water and land pollution, while poor service infrastructure lead to a deterioration of 
living condition in cities and major towns of the era. As awareness grew, over time many of 
the environmental consequences of industrialisation were managed by the development of 
an environmental legislative framework, improved industrial processes, and pollution 
prevention and abatement technologies. Laws and abatement technologies alone, however, 
cannot manage greenhouse gas emissions; GHG releases must be curtailed by changing the 
energy sources of the future. There is a need to move consciously into the fifth energy 
transition that breaks the global dependency on fossil fuels. As a departure from the energy 
transitions that have gone before, this transition, should not focus on identifying new prime 
movers or increasing their energy outputs. In contrast, the fifth energy transition must 
highlight energy efficiency; prioritise the use of renewable energy resources including wind, 
hydro, geothermal and wave technologies, and must promote solar energy technologies. The 
goal of the fifth energy transition is striving to keep the global temperature increase to below 
2oC, the value determined by science that is considered necessary to allow the environment 
to adapt and to stave off the most destructive and dangerous effects of climate change.  
4.4.2 Renewable energy – the energy choice of the fifth energy transition  
Renewable energy holds significant promise in providing a low-carbon source of energy; the 
renewable energy potential exceeds by a substantial margin the current total use of electricity 
worldwide (British Petroleum, 2015). This potential is starting to be realised. In 2013, 
renewable energy used in power generation grew by 16.3% and accounted for 5.3% of global 
power generation. China had the largest consumption of renewable energy in the world in 
2013 at 42.9 Mtoe, Germany follows at 29.7 and Spain with 16 Mtoe (British Petroleum, 
2015). 
South Africa has significant potential for renewable energy, both in wind and solar resources. 
The Department of Energy (2016) reports that South Africa has one of the highest potential 
solar energy regimes in the world Figure 7 demonstrates that much of the country has a direct 
normal irradiance (DNI) value exceeding 2 460 kWh/m2/a. The Northern Cape Province 
experiences the highest daily solar irradiation values in the country with most areas in the 
province exceeding values of 2 900 kWh/m2/a. South Africa has a high potential for 
commercial solar energy facilities. 
The situation is similar for wind-energy. There is commercially exploitable wind-energy 
potential along the coastline. The Wind Atlas for South Africa project (WASA) modelled 
wind power densities for coastal regions in the Northern, Western and Eastern Cape 
provinces in 2013 and released an updated version in 2014, which included datasets from 
the Weather and Research Forecasting models and the WAsP10 data. Figure 8 illustrates the 
modelling results of the 2014 data, which shows that significant portions of the study area 
have wind densities ranging from 400 to 600 W/m2. Bids submitted to bid window 1 of the 
REI4P, indicate that a wind power density greater than 400 W/m2 at 100 m hub height is 
economically exploitable in a South African context (Department of Environmental Affairs, 
2015d). It is, therefore, apparent that much of the country’s coastline has economically 
exploitable wind resources. 
                                                 
 
 
10 WAsP is the industry-standard software package for siting of wind turbines and wind farms. Many companies use 
WAsP worldwide for all steps from wind resource and energy yield assessments, to wind conditions and site 
suitability characterisation; from single turbines in complex terrain to large wind farms offshore http://www.wasp.dk/. 
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Figure 7: Direct Normal Irradiation Map of South Africa 
Source: (SolarGIS, 2015) 
 
Figure 8: Wind power density (W/m2) at 100 m hub height as modelled by the Wind Atlas of South 
Africa project 
Source: SANEDI 2014 (South African National Energy Development Institute, 2014) 
The NDP recognised that it was essential to exploit renewable resources to achieve the shift 
away from coal-powered electricity. It further acknowledged that the ability to leverage the 
renewable energy potential of the country would give South Africa an increasing competitive 
advantage as carbon constraints become more important in the global economy (National 
Planning Commission, 2011b). 
The journey to implementing a renewable energy programme in South Africa started with 
the development of an energy policy for a democratic South Africa. The Constitution (RSA, 
1996a) states that Government must establish a national energy policy to ensure that national 
energy resources are adequately tapped and delivered to cater for the needs of the nation. In 
line with the requirements of the Constitution, in 1998 the Department of Energy developed 
and published a White Paper on Energy Policy of the Republic of South Africa (RSA, 
1998c). This Energy Policy identified that the country could achieve reductions in its 
greenhouse gas emissions by implementing an energy mix that included renewable energy 
resources, nuclear, coal, locally generated and imported hydropower, open cycle gas turbines 
and imported gas solutions. The Energy Policy highlighted the need to encourage 
competition within the energy markets and to use an integrated resource planning 
methodology in evaluating further electricity supply investments (RSA, 1998c). An 
integrated resource planning decision-making process considers the least-cost energy 
resources, considers the need to maintain adequate, reliable, safe and environmentally sound 
energy services, and requires public consultation. 
In line with the Energy Policy, the first Integrated Resource Plan (IRP) was promulgated for 
comment on 31 December 2009. This first IRP gave effect to the renewable energy 
contribution as identified in the Renewable Energy White paper, and according to Gaylor, 
Katlego & Ryan (2014), constituted the first energy-planning document to consider 
renewable energy technologies in a meaningful way. Allocations for new-build coal, nuclear, 
hydro and gas were included. In June 2010, after the first round of consultation, the document 
was updated, and the period it represented, extended to 2010-2030. The IRP 2010-2030 was 
based on the cost-optimal solution for new-build options (considering the direct costs of 
new-build power plants), which was then ‘balanced’ in accordance with qualitative measures 
such as reducing carbon emissions, new technology uncertainties, water usage, localisation 
and job creation, regional development and integration, and security of supply (Gaylor et al., 
2014). After further consultation, the Department of Energy published a revised version of 
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the IRP 2010-2030 for implementation in March 2011. The main amendments made to the 
plan include an increase in the contribution of renewable energy generating capacity from 
1 667 MW to 17.8 GW, with an additional 1- GW coming from previous generation 
commitments made before the Integrated Resource Plan development. The 1 GW includes 
800 MW of wind-energy and 200 MW from Concentrated Solar Power (CSP) (RSA, 2011b). 
The plan explicitly identified the renewable technologies together with their respective 
contributions and brought forward the target date for procurement of this renewable energy. 
The revised IRP 2010-2030 intends for renewable energy technologies (solar and wind) to 
supply 42% of the new additional capacity over the 2010-2030 period or 9% of the total 
electrical energy by 2030 (Department of Energy, 2011). 
The Integrated Resource Plan is a ‘living plan’ to be revised every two years. In November 
2013, the Department of Energy published an updated Integrated Resource Plan for public 
comment. This revision slightly reduced the contribution from renewable energy 
technologies, based on an overall reduction in the estimated peak electricity demand for the 
period. The required installed generation capacity in 2030 reduced from 89.5 GW to 81.4 
GW, reducing the renewable energy contribution to new-build capacity from 18.8 GW11 to 
17.4 GW. The revised Integrated Resource Plan identifies a shift in technology preference, 
with the allocation for wind being reduced from 9.2 to 4.3 GW, an increase in solar from 8.4 
to 9.77 GW and an increase in CSP from 1.2 to 3.3 GW (Department of Energy, 2013). IRP 
2010-2030 new-build allocation for the nuclear fleet was 9.6 GW, to be commissioned 
between 2023 and 2029. Although there is some time before additional nuclear is expected, 
the long lead-time (up to ten years) for this technology requires that a procurement process 
should be set up soon to be able to meet the target (RSA, 2011b).  
The contribution from open cycle gas turbines is gaining momentum through the drafting of 
a Gas Utilisation Master Plan. This plan intends to consider the further contributions that gas 
can make to the energy mix and will provide the roadmap for the development of the gas 
economy (Department of Energy, 2015b). To kick-start this programme, the Minister of 
Energy determined in 2012 that 3 126 MW of new generation capacity should be sourced 
from gas-fired power generation between 2021 until 2025 (RSA, 2012). Due to the 2013-
2015 energy constrained power supply situation, the Department of Energy, through its 
Independent Power Producers Office, investigated a gas-power generation opportunity with 
                                                 
 
 
11 This figure included the additional 1 GW which was allocated prior to the Integrated Resource Plan 
a ‘Request for Information’ advertised in mid-2015 to solicit information from potential 
participants in the gas to power industry (Department of Energy, 2015b). 
In 2003, the Department of Energy’s White Paper on Renewable Energy foresaw a 
contribution of 10 000 GWh/a of renewable energy, or 1 667 MW generation capacity being 
added to the energy mix in three phases during the period 2004-2013. However, no 
procurement procedure was identified (RSA, 2004). 
The first proposal for procurement of the renewable energy contribution was for the National 
Energy Regulator of South Africa (NERSA) to be tasked with administering a ‘Renewable 
Energy Feed-in Tariff’ (REFIT) programme. On 31 March 2009, in line with this mandate, 
the National Energy Regulator published guidelines for renewable energy feed-in tariffs 
(Odeku, Meyer, Mireku & Lesoalo, 2011). In addition to establishing the purchasing price 
for electricity from independent power producers, the REFIT guideline identified Eskom as 
the Single Buyer. Eskom was appointed as the Renewable Energy Purchasing Agency, 
buying renewable energy from independent power producers at the most cost-reflective pre-
set tariffs. The difference in costs of energy purchased under REFIT and other energy costs 
would be borne by all Eskom electricity users. The REFIT programme was to run over a 
period of three years and procure 1 025 MW by 2013, which was in line with the IRP 2010-
2030 (Gaylor et al., 2014). Tariffs for four renewable energy technologies were identified, 
namely wind, small hydro, landfill gas and concentrated solar. The REFIT initially omitted 
solar PV, but in a revision of the guideline published in July 2009, large scale PV, 
Concentrated Solar Power (CSP) with and without storage, solid biomass and biogas were 
included. The tariffs covered generation costs plus a real return on equity of 17% and would 
be fully indexed for inflation (NERSA, 2009).  
REFIT did not consider off-grid power generators and did not require sales exclusively to 
Eskom. Independent Power Producers could also produce electricity for sale via non-
renewable resources but were required to disclose these amounts (Gaylor et al., 2014). After 
several variations of the tariff, the REFIT programme was abandoned. The ‘first come first 
serve’ approval basis of the REFIT programme was considered inconsistent with the Public 
Financial Management Act procurement regulations, that prioritised competitive bidding for 
government purchasing (Eberhard, 2013). 
4.5 Into the race! 
Two years after the first announcement of REFIT, the DOE declared that the renewable 
energy allocation was to be procured from the private sector through a competitive bid 
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process (Eberhard, 2013). The procurement process is known as the Renewable Energy 
Independent Power Producers Procurement Process (REI4P) and is administered through a 
partnership between the DOE and the National Treasury. The DOE is accountable for the 
procurement function, and an Independent Power Producers office undertakes the actual 
implementation activities. The establishment of the Independent Power Producers office is 
through a Memorandum of Agreement between the DOE, National Treasury and the 
Development Bank of South Africa. 
In May 2011, to facilitate the revised programme, the DOE gazetted a third version of the 
Electricity Regulations on New Generation Capacity under the Electricity Regulations Act 
(RSA, 2011a). These regulations established rules and guidelines applicable to undertaking 
a bid process for the procurement of new generation capacity by independent power 
producers. The regulations also provided a framework for implementing the procurement 
process and for concluding the relevant agreements (Gaylor et al., 2014). Figure 9 illustrates 
the various stages of the REI4P.  
 
Figure 9: Stages of the RIE4P process 
Source: IRENA Renewable Energy Policy (Haffejee, 2013) 
The various steps are as follows:  
 The Minister of Energy in agreement with NERSA determines and gazettes the 
generation capacity for the window and limits for each technology within the window; 
 The DOE publishes a Request for Qualifications; 
 The DOE publishes a Request for Proposals, which details the tariff cap for each 
technology and the qualification criteria on which bids will be assessed; 
 Developers submit renewable energy projects that identify price and respond to a set of 
economic development criteria; 
 The DOE, National Treasury and a team of national and international energy experts 
adjudicate the bids. The adjudication is overseen by a company of auditors and the 
process is recorded and filmed; 
 Projects that meet the minimum requirements and are competitive in their technology 
group, regarding price and economic development, are selected as preferred bidders. 
These are announced by the Minister of Energy through the media; 
 Negotiation between the developer, DOE, NERSA, Eskom, commercial banks and 
development finance institutions begin to finalise funding and contractual agreements; 
 A Power Purchase Agreement is then signed between the project company and Eskom, 
subject to approval by NERSA, detailing the terms for the sale of electricity to Eskom; 
 The final step is the developer signing an Implementation and Direct Agreement with 
DOE.  
On 3 August 2011, after publishing the amended Electricity Regulations on New Generation 
Capacity and in line with the identified steps in the procurement procedure, the DOE and the 
National Treasury launched the REI4P. Under the programme, bids were to be invited from 
independent power producers in five sequential bid rounds or ‘windows’ to acquire the first 
3 725 MW of renewable energy (Clean Energy Pipeline, 2015). Initiation of the programme 
was through the publishing of a ‘request for qualification and proposals for new generation 
capacity under the procurement programme’. The request for proposals invited interested 
parties to submit a proposal for the financing, operation and maintenance of renewable 
energy generation facilities adopting the technologies and the generation capacity allocated 
to each technology as set out in the determination. An additional determination for 
renewables of 3 200 MW was published in December 2012, bringing the total primary 
energy to be produced from renewables to 6 925 MW. On 14 April 2015, the Minister of 
Energy, Tina Joemat-Pettersson announced that she would request NERSA’s concurrence to 
publish a new determination for an additional 6 300 MW for the REI4P to maintain the 
momentum of the programme. This determination would bring the total generation capacity 
of renewable energy to 13 225 MW (Department of Energy, 2015a). This determination was 
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gazetted on 18 August 2015 (RSA, 2015b). Table 2 illustrates the allocations per technology 
for the first three determinations. 
Table 2: Allocation of generating capacities to various renewable technologies (MW) 
Source: Generated from GG 36005 and Tender No: DOE/001/2011/2012 (Department of Energy, 2011 and 
RSA, 2015b) 
Technology 2011 Determination  2012 Determination 2015 Determination  Total  
Wind 1 850 1 470 3 040 6 360 
Solar 1 450 1 075 2 200 4 725 
CSP 200 400 600 1 200 
Small Hydro  75 60 60 195 
Biomass 12.5 47.5 150 210 
Biogas 12.5 47.5 50 110 
Small projects 100 100 200 400 
Landfill gas  25 - - 25 
Total 3 725 3 200 6 300 13 225 
 
Commissioning 
2011-2016 
Commissioning  
2017-2020 
Commissioning 
2021-2025 
Commissioning 
2021-20125 
*An additional 200 MW was allocated to Eskom for the CSP and Sere wind-energy facility outside of this 
determination 
In September 2011, a compulsory bidders’ conference was held that was attended by 300 
organisations. Bids closed on 5 November 2011, three months after the announcement. The 
tender document (Department of Energy, 2011) identified that bid assessment would be 
based on price (fixed tariff per MWh) and a set of economic development criteria that 
advance government policies on socio-economic development, on a 70-30% ratio. All 
successful bidders receive non-discriminatory access to the Eskom network, subject to 
obtaining a ‘generating and trading licence’ from NERSA and signing a ‘connection and 
use-of-system agreement’ with Eskom. Winning bids offer fixed and inflation-indexed 
prices over a twenty-year period. Power purchase agreements signed between the developer 
and Eskom guarantee payment for the energy generated. Bids are to be accompanied by a 
‘bid guarantee’ in the form of a bank guarantee for an amount equal to R100 000 per MW 
of the proposed installed capacity (Papapetrou, 2014). 
The assessment of bids is undertaken in two stages. Initially, each bid is assessed using the 
qualification criteria of the Request for Proposals (Clean Energy Pipeline, 2015). If 
compliant, the bid is moved to the second stage. In this stage, all compliant bids are evaluated 
on a comparative basis using the price and economic development as criteria. The top scoring 
projects for each technology are awarded preferred bidder status, and bidders are given a 
specified time to achieve financial closure and sign the required agreements.  
Given that there was no history of large-scale renewable energy projects being built or 
financed in South Africa, there was no schedule of ‘market established tariffs’ available to 
benchmark bid tariffs against (Papapetrou, 2014). The DOE, therefore, set a tariff cap on bid 
windows 1 and 2 to ensure reasonable prices. From bid window 3 onwards, tariff caps were 
removed for solar PV and wind, suggesting that market ‘equilibrium’ had been or was close 
to being reached (Papapetrou, 2014). A limit was also set on the generating capacity per 
project. Table 3 provides the price and capacity cap for the programme. 
Table 3: Renewable Energy prices in South Africa’s REFIT and REI4P programmes (R/kWh) 
Source: Adapted from Eberhard (2013) and Department of Energy (2015c) 
Te
ch
n
o
lo
gy
 
Renewable Energy 
Feed-In Tariff 
Programme 
(R/kWh) 
Renewable Energy Independent Power Producers Procurement Programme 
(R/kWh) 
2009 
tariff 
2011 
tariff 
Bid cap 
Technology 
cap (MW) 
 Window 1 
average 
bid 
Window 2 
average 
bid 
Window 3 
average 
bid 
Window 4 
average 
bid 
Wind  1.25 0.94 1.15 140 1.36 1.07 0.78 0.62 
Solar PV 3.94 2.31 2.85 75 3.29 1.96 1.05 0.77 
CSP  2.10 1.84 Not available 50 2.69 2.51 1.46* - 
* Bid window 3 base price for 12 h/d & 270% of the base price payable for 5 ‘peak’ h/d. Pricing basis is not comparable with 
bid windows 1 & 2. 
Note: Prices assume full inflation indexing over a 20-year contract base April 2014 
 
Apart from the objective of procuring renewable energy at best possible price, the REI4P 
also has as a key objective the enhancement of local manufacturing capability and job 
creation. The Request for Proposals set performance requirements under both criteria. Table 
4 indicates that a significant increase in local content and job creation has been achieved 
over the four bid windows.  
This increase in localisation has resulted in the establishment of two local tower 
manufacturing facilities in the Eastern and Western Cape provinces respectively and the 
establishment of several solar panel assembly plants around the country (Clean Energy 
Pipeline, 2015). 
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Table 4: Local content and job creation statistics 
Source: Bid window 4 - Preferred Bidders’ Announcement (Department of Energy, 2015c) 
Local Content and Job Creation Statistics Bid Windows 1 – 4  
W
in
d
 
Criteria  Window 1 Window 2 Window 3 Window 4 
Local Content % 27.4 48.1 46.9 44.6 
Local content value (ZAR millions)  2 727 4 817 6 283 5 146 
Jobs through construction -- SA Citizens  1 810 1 787 2 612 2 831 
Jobs through operation -- SA Citizens  2 461 2 238 8 506 8 161 
So
la
r 
Local Content % 38.4 53.4 53.8 64.7 
Local content value (ZAR millions)  6 563 4 943 3 698 4 319 
Jobs through construction -- SA Citizens  2 381 2 270 2 119 3 825 
Jobs through operation -- SA Citizens  6 117 3 809 7 513 9 273 
4.5.1 Status of the REI4P 
Since the launch of the REI4P in 2011, procurement of renewable energy has progressed 
well and the country is on track to commission 3 725 MW of renewable energy by the 2016 
target. Preferred bidders from the bid window 1 are required to begin commercial operation 
by November 2016. Table 5 provides information regarding the status of the REI4P as at 7 
July 2015 covering the first four bid windows and the expedited bid.  
By the end of November 2015, five bid windows had closed, with the last bid window closing 
on 11 November 2015. Table 5 indicates that the first four bid windows saw 302 projects 
proposals submitted, producing 77 preferred bidders. 
 
Table 5: Status of the REI4P as at 7 July 2015 
Source: Adapted from “Bid Window 4 - Preferred Bidders’ Announcement” (Department of Energy, 2015c) 
Bid information Bid Window 1 Bid Window 2 Bid Window 3 
Bid 
Window 4 
Bid Window 4 
additional 
preferred 
bidders  
Date of procurement 
documents release 
03-08-2011 
Amended  
17-11-2011 
03-02-2012 03-05-2013 20-05-2014  
Bid closure 04-11-2011 05-03-2012 18-08-2013 19-08-2014  
Applications with EAs12 343 428 713 825 812 
Number of bids 53 79 93 77  
Number of preferred bids 28 19 17 13 *13 
Cumulative total of preferred 
bidders  
28 47 64 77 90 
% of successful bids related to 
bidders 
52% 24% 18% 17%  
Date of preferred bidders 
announced 
07-12-2011 10-05-2012 29-10-2013 16-04-2015 08-06-2015 
Date of financial closure and 
signing of NERSA agreements  
05-11-2012 09-05-2013 11-12-2014 
Expected 
Q3 2017 
Expected Q3 
2017 
Months from bid to financial 
closure 
15 15 19 - - 
Months from preferred bidder 
announcement to financial 
closure 
11 12 14   
* Additional preferred bidders announced by the Minister of Energy from Bid window 4 
  
Table 6 indicates that the four bid windows allocated 5 020 MW of renewable energy. A 
further 13 preferred bidders were announced by Energy Minister Tina Joemat-Pettersson on 
8 June 2015, for an additional 1 085 MW, bringing the number of preferred bidders to 90 
and the total generation capacity allocated to 6 105 MW. Table 3 provides information on 
the tariffs bid over the four bid windows, which clearly demonstrates that the refocusing of 
the procurement programme from a REFIT model to a competitive bid process assisted in 
reducing the tariffs over the implementation period. 
Prices in bid window 2 fell on average by 21.5% from bid window 1 for wind, 40.4% for 
solar and 6.5% for CSP. For the bid window 3, prices fell again. Wind reduced by an average 
27% from the bid window 2 and solar reduced by 46%. The values for the bid window 3 of 
CSP were not comparable to bid windows 1 and 2, as they were based on different 
                                                 
 
 
12 Environmental Authorisations which is a pre-bid requirement 
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requirements and availability. In bid window 4, prices continued to fall, wind falling by an 
average of 20.5% from the bid window 3 and solar by an average of 27%. There were no 
bids accepted for CSP in bid window 4. 
Figure 10 shows the contribution of PV to avoided load shedding between 8h00 - 11h00 on 
a particular day, pump storage and ‘OCGT’ at full capacity (Bischof-Niemz, Calitz & 
Mushana, 2015). 
Table 6: Generation capacity (MW) allocated per bid window and commissioned by 30 August 2015 
Source: Summary based on Annexure I, generated by author and confirmed by Eskom13 
Preferred 
bidders 
MW 
announced 
by DoE 
Eskom 
Power 
purchase 
agreement 
(MWs) 
Operational 
Capacity 
(MWs) 
MWs commissioned* 
2013 2014 2015 2016 2017 2018 
Wind 1 28 1425 1423.82 1414.51 
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Wind 
3.5 
2 200 200 100 
Wind 4  
==
11 
1105.0 1091.4 
Expected 
2019-21 
Wind 4a  13 1084.0 1084.29 
Expected 
2020-21 
Total: 86 
Total: 6262 
MW 
Total: 
6247.53 
MW 
Total: 
3953.95 MW 
#Wind Total: 1979.76 MW 
#Solar Total: 1474.19 MW 
#CSP: 500 MW 
#Total: 3953.95 MW for REI4P 
$Wind not from IPP 100 MW 
Total: 4059.15 MW (incl existing non REI4P wind 5.2MW) 
IRP target 
2014-2016: 
3725 (MWs) 
 Remaining 
MWs to be 
purchased: 0 
MW 
Remaining MWs of IRP 2016 total to be purchased: 
 0 MW  
*Table provided as annexure 4  
=Two additional projects related to hydro  
++ Two additional projects related to biomass and landfill gas respectively 
== Two additional projects related to hydro and biomass 
# Figures correct until 30 May 2019 
$ Wind not from IPP (another 5.2MW is produced from the Darling Wind Farm but feeds to municipal distribution)  
Table 5 and Table 6 provide statistics on the status of the first four bid windows and limited 
information on the expedited bid. The information indicates that financial closure was 
reached for bid windows 1 to 3 and power purchase agreements have been signed for 3 922 
MW. Table 6 provides information on the generation capacity commissioned to date. As of 
the 30 June 2015, thirty-eight REI4P projects had been commissioned, providing 1 997 MW 
of power to the grid. This is over 54% of the required 2016 total. The Darling Wind Farm 
contributes an additional 5.2 MW and 100 MW has been added to the grid through the Eskom 
                                                 
 
 
13 Mr Keith Bowen: Power systems Economist at Eskom 
Sere Wind Farm, although these two project are independent of the REI4P. These 
contributions bring the total generating capacity produced through wind, solar, CSP and 
hydro to 2 102 MW. The country is already benefitting from the renewable energy 
programme. At 1.6 GW of renewable energy feeding into the grid, a study undertaken by the 
CSIR estimated that there was saving to the national economy of R800 million from fuel 
savings and avoided 14‘unserved’ energy (Bischof-Niemz et al., 2015).  
 
Figure 10: Renewables helping to avoid load shedding between 08h00 and 11h00 on 9 January 2015 
Source: Eskom; CSIR Energy Centre – Financial benefits of renewables in SA in 2015 (Bischof-Niemz et al., 
2015) 
Luthuli (2016) writing for the ‘MoneyWeb’ indicates ‘from programme inception to date, 7 
million tons of CO2 equivalent reductions have been realised, of which 4.7 million tons alone 
were realised in 2014/2015’. He estimates ‘the environmental benefit of the renewable 
energy portfolio at full operation will displace 45 million tons of CO2 emissions per annum. 
Over 20 years this will amount to a total of 902 million tons – or the equivalent of four full 
years of South Africa’s current electricity emissions at the reported 2014/2015 levels’. 
Figure 11 provides a timeline for the development of the energy policy of South Africa and 
the implementing the REI4P until the end of bid window 4, which indicates that the 
                                                 
 
 
14 Unserved energy refers to load shedding 
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programme had a slow start with many delays experienced in concluding certain activities. 
Notwithstanding, Papapetrou’s (2014) assessment of the REI4P concludes that the 
programme has established a flagship public-private partnership model for South Africa, and 
the rest of Africa. Eberhard (2013) in his report on the success factors and lessons learned, 
believes that the REI4P has the potential to introduce a model for public-private partnerships 
that may have wider applications for the infrastructure development programme 
implementation and it is, therefore, vital that it produces its intended results. De Vos (2012) 
writes that the South African REI4P may be the most sophisticated and possibly the largest 
procurement process for renewable energy in the world, with millions of Rand being spent 
on its design and implementation.  
The success of the REI4P has elevated South Africa to the fifteenth position on a global 
ranking of the most attractive renewable energy investment destination as rated by the 
‘renewable energy country attractiveness index’ in March 2015. This fifteenth position is an 
increase from the sixteenth ranking in the previous rating (Ernest and Young Global, 2015). 
In addition to the contribution of renewables to the energy generation, there has also been a 
significant contribution to private sector funding and socio-economic development. On 8 
June 2015, Finweek reported that the Minister of Energy, Tina Joemat-Pettersson, 
announced an additional thirteen preferred bidders for round four (Finweek, 2015). In 
making this announcement, the Minister indicated that with these additional bidders, the 
private sector investment in renewable energy had reached R193 billion and there had been 
a total commitment of R19 billion to socio-economic development to be spent over the 
twenty-year project lifespan of the projects and R6 billion committed to enterprise 
development initiatives. 
Renewable energy generation was, therefore, contributing positively to economic growth 
and job creation (Finweek, 2015). A further advantage to the South African business is the 
fact that the procurement rules require at least 40% South African participation in a project 
bid. In the same media release, the Minister indicated that a further 1 800 MW would be 
made available for bid in an expedited procurement process by the end of the year. This 
additional allocation was initially intended to be open to unsuccessful bidders from rounds 
one to four only, but later it was open to existing and new applications. The bid closed on 1 
October 2015 and once adjudicated will allocate an additional 650 MW to wind, 520 MW 
to solar PV, and 450 MW to CSP. The remaining 180 MW will go to biomass, landfill gas, 
small hydro and biogas. In her media statement of the 16 April 2015, the Minister noted that 
a redesign of the current ‘Request for Proposals’ is being anticipated for the fifth bid window. 
There were also changes envisaged that would consider the constrained distribution and 
transmission systems (Department of Energy, 2015a). Her comment on the constrained 
distribution and transmission system highlighted fears that had been raised for some time 
that the ability of the electricity grid to keep pace with the implementation of the REI4P was 
a key concern to the industry and government. 
To identify transmission capacity for the connection of new generation on the Eskom 
transmission network that may be in service by 2022 to support the IRP 2010-2030 
renewable energy targets, Eskom undertook a Generation Connection Capacity Assessment 
(GCCA). The first version of the assessment was released in 2011 with a second version 
following in 2013, and the latest version being published in June 2015 (Eskom, 2012). The 
2022 assessment covers grid connection for the first four bid windows of the REI4P, 
requiring connection up until 2020 and beyond until 2022 for additional bid windows 
(Eskom, 2015). The assessments have indicated a predominantly constrained transmission 
network specifically in the Northern, Eastern and Western Cape provinces. According to the 
Department of Energy’s report on the State of Renewable Energy in South Africa 
(Department of Energy, 2015d), a lack of grid reinforcement may curtail the procurement of 
the most cost-effective capacity. 
The large distances from the Northern and Western Cape, where much of the renewable 
energy generation capacity is located, to load centres in the country’s interior and coastline, 
increases the difficulty of managing electricity losses through transmission. Eskom has noted 
that this is the case, particularly for bid window three projects, as the existing grid access 
capacity for independent power producers is being taken up quickly and projects are 
connecting earlier than expected. The constrained grid capacity is also affecting the financial 
models of bid projects as Eskom’s initial cost estimate letters have varied from subsequent 
budget quotes provided to preferred bidders by the utility. Due to these grid constraints, the 
option of self-build grid connection is becoming a reality. 
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Figure 11: Energy policy development and REI4P implementation timelines 
Source: Adapted from Pickering (2013) and Hafejee (2013) 
The grid constraints have also received international attention. In the forty-third issue of the 
Renewable Energy Country Attractiveness Index, March 2015, the following statement was 
made under the heading ‘South Africa in grid jeopardy - Despite becoming a role model for 
large-scale energy procurement, concerns about the efficacy of future tender rounds under 
South Africa’s renewable energy IPP programme are increasing in the wake of significant 
delays to the financial close of Round 3 projects in 2014 and an announcement by state 
utility Eskom that it is scaling back its 10-year US$14.7 b transmission development plan 
due to a lack of funding. Eskom has indicated that it cannot invest in grid connections beyond 
the requirements of Round 3, potentially putting Rounds 4 and 5 of the current programme 
in jeopardy, and the additional 3.2 GW targeted for 2016–2020’ (Ernest and Young Global, 
2015). 
Ronald Marais15 explains that there is a ‘disconnect’ between the implementation of large 
amounts of renewable generation and the transmission network required to connect it. He 
notes that the diversification of the energy mix will bring about a major shift in the energy 
generation patterns in the next twenty years. In all generation scenarios, which include the 
IRP 2010-2030 an increased renewables scenario; an increased gas import scenario; and an 
increased nuclear scenario; the Northern, Western and Eastern Cape will become major 
generators and exporters of energy, with wind and solar energy playing a big role in the 
generation. This will have implications on the direction of the electricity flow, which is 
currently from east to west. Energy is produced in the coalfields of the north-eastern province 
and distributed to all other provinces. With power coming from the western, eastern and 
northern parts of the country and the need to supply load centres in the north-east there is a 
reversal of the energy flow, requiring significant strengthening of the grid. The ‘disconnect’ 
comes with the time required for commissioning a new gas or renewable energy plant, which 
can be achieved within two to five years. While the transmission grid extensions, which 
cover distances greater than 1 000 km, takes between eight to ten years to complete. He 
attributes the long lead-time to the environmental impact assessment approvals required and 
servitude acquisitions. For transmission grid expansion to support new generation and the 
renewables programme, grid expansion timeframes must be reduced to three to five years. 
4.5.2 Environmental and financial requirements of the REI4P 
The bid requirements for the REI4P are rigorous, with several qualifying criteria being set 
aside from the seventy/thirty ratios for price competitiveness and economic development. In 
the first phase of the bid process, the bidder must satisfy certain environmental and technical 
requirements. These include being in possession of a positive Environmental Authorisation 
                                                 
 
 
15 Ronald Marais is the Strategic Grid Planning Manager at Eskom 
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and providing twelve months of wind data collected at the project site, accompanied by an 
independently verified generation forecast (Department of Energy, 2011). 
In addition to the Environmental Authorisation, the Department of Energy’s Requests for 
Proposals issued in August 2011 identified sixteen additional environmental, planning and 
land use authorisations or letters of consent that may be applicable to a prospective bidder. 
Thirteen of these authorisations or consents need to be submitted as part of a conforming 
bid, and four are required once the developer has been confirmed as a preferred bidder. These 
environmental and planning authorisations are obtained from a range of different national, 
provincial and local government departments and state-owned entities, as shown in Table 7. 
Table 7: Summary of legislative requirements to submit a confirming bid to the REI4P 
Source: Adapted from Department of Energy (2011) 
Permit/Approval/Consents/Confirmations  Institution (provided by) 
*Environmental Authorisation  Department of Environmental Affairs 
*Confirmation of submission of application for Water 
Use License 
Department of Water and Sanitation  
*Obstacle Approval Civil Aviation Authority 
*Radar interference Civil Aviation Authority/National Defence  
*Radar interference South African Weather Services  
*Telecommunication clearance  SenTech 
*Cost estimate letter - grid Connection  Eskom  
*Approval to sterilise mining land (Section 53 of MRPD) Department of Mineral Resources  
*Heritage Consent  Heritage Resource Agency 
*Municipal Service Delivery Local Municipality  
* Consent for the sub-division of agricultural land  Department of Agriculture, Forestry and Fisheries (solar PV 
subject to preferred bidder status) 
*Consent for land use departure (re-zoning)  Local Municipality (subject to preferred bidder status) 
*Consent for long-term lease  Department of Agriculture, Forestry and Fisheries (solar PV 
subject to preferred bidder status) 
Registration of long-term lease agreement Deeds Office  
Register servitude  Deeds Officer  
Rezoning Local Municipality  
Water Use License Department of Water and Sanitation  
Tree Removal permit if required  Department of Agriculture, Forestry and Fishery 
Road access if required  Department of Transport / National Roads Agency 
Agreement/Contract Institution (with Project Company) 
Concessional / Implementation Agreement Government 
Equity Support / shareholders Agreement Sponsors  
Financing and Security Agreements Lenders 
EPC Contract EPC Contractor 
Operations and Management Contract Operations and Management Contractor 
Connection Agreement Network Distributor (Eskom) 
Power Purchase Agreement Off-taker 
*Required to submit a conforming bid 
 
Once the environmental and planning requirements have been complied with, there are 
several financial agreements to conclude before financial closure. These agreements include 
finalising the concessional agreement; the equity support/shareholders agreement; financial 
and security agreement, equity partner contract; operational and management contract; 
connection agreement; and the power purchase agreement. These agreements and contracts 
are negotiated and signed with various role-players and are subject to the Public Finance 
Management Act, 1999 (Act 1 of 1999) (RSA, 1999). Approval from the NERSA is also 
required. 
The environmental requirements set by the REI4P, specifically the requirement for an 
Environmental Authorisation, puts pressure on authorising institutions due to the volume of 
applications received. Since the launching of the REI4P, the number of applications for 
Environmental Authorisation has increased significantly. Prior to 2009, only two 
applications for Environmental Authorisation for renewable energy were submitted. After 
the launching of the competitive bid process, by July 2015 over 930 new applications had 
been received by the Department of Environmental Affairs (refer to Table 8). The value of 
assessing over 930 environmental impact assessments when only 90 projects have been 
selected as preferred bidders needs to be considered. This aspect of the REI4P is the topic of 
the next chapter as it is one of the unintended consequences of this otherwise very successful 
programme. 
4.6 Summing up 
This chapter has traced the energy transition through the ages which considered the energy 
sources and the related power outputs. Each transition represented a milestone in the 
evolution of energy, with the first two energy transitions gradually improving efficiencies 
and energy outputs. The second and third energy transitions, in contrast, occurred over one 
century and improved the efficiencies of prime movers by orders of magnitude, changed the 
social and architectural character of cities and towns, forever changed human interactions 
with the environment and gave rise to environmental legislation. It was in these two energy 
transitions that saw the change from renewable to non-renewable energy sources in the form 
of fossil fuels with the switch from wood to coal, the introduction of hydrocarbons and the 
steep rise in coal use for electricity production. It was this conversion from renewable energy 
to fossil fuels that was responsible for the rise in CO2 emissions, which are currently at levels 
documents as being responsible for changing the earth climate system. To retain the 
temperature-rise below 2oC from pre-industrial times, which is considered the level above 
which the most destructive and damaging effects of climate change will manifest, the world 
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is entering the fifth energy transition. This transition is focused on returning to renewable 
energy sources, including wind and solar and reducing the global carbon emissions.  
South Africa has a coal based economy which has resulted in a per capita carbon emission 
for the country of 9.1 tonnes which is well above the 4.5 tonnes/capita average. To remain 
competitive in a carbon constrained global economy, South Africa’s has committed to 
carbon emission reductions through an energy mix which includes renewable energy 
sources. The introduction of renewable energy has been anticipated since 1998 with the 
development and publication of the White Paper on Energy Policy that proposed an energy 
mix for the country that included renewable energy technologies. With proven commercially 
exploitable wind and solar resources, in 2003 the White Paper on Renewable Energy set the 
first renewable energy generation target of 1.7 GW to be commissioned by 2013. This low 
initial target was increased substantially in the IRP 2010-2030, which revised the target to 
17.8 GW for the period. 
The procurement vehicle for renewables had taken some time to formalise, with various 
options being explored from 2008 until 2011 when the Renewable Energy Independent 
Power Producers Procurement Programme (REI4P) was launched. During the three-year 
discussion, there was scepticism from the industry and energy sector about whether the 
government was committed to introducing renewables. However, since its launch, the REI4P 
has gone from strength to strength and is now regarded as a flagship public-private 
partnership. The discussion in Sections 4.5.1 and 4.5.2 considered aspects related to the 
status of the REI4P and the requirements to submit a compliant bid, this discussion provided 
an understanding of the performance of the programme. 
The REI4P has demonstrated the renewable energy market in South Africa is competitive, 
and developers have a desire to be involved. The competitiveness of the market has allowed 
the procurement price of renewable energy generation to steadily decrease over the four bid 
windows, in the case of wind, by 54% and for solar PV, by 76%. There is also no sign of 
waning interest from developers to submit bids as each bid window has been substantially 
over-subscribed. The bid windows have been constant and the review period reasonable, 
averaging sixteen months from Request for Proposals to signing power purchase agreements. 
The expectations of the programme concerning local ownership, socio-economic 
development benefits and local content have all been met and exceeded. The REI4P is on 
track to deliver on the renewable energy target set in the IRP 2010-2030, with 3 725 MW 
commissioned by 2016. As at 26 June 2015, 3 922 MW have been committed, and 1 997 MW 
has been commissioned. The benefits of the programme are already being experienced with 
over 2 000 MW of generation capacity being fed into the transmission grid as of 30 August 
2015, saving the country R800 million in fuel costs and avoided ‘unserved’ energy and 
realising a reduction of seven million tonnes of CO2 equivalent over the period. The REI4P 
is a rigorous process, requiring seventeen different authorisations and consents from various 
institutions, of which thirteen are pre-bid requirements and four are post-bid.  
By all accounts, the REI4P has been tremendously effective and will contribute to the 
reduction of national as well as international GHG emissions. However, two concerns have 
emerged through the discussion. The first is a risk relating to the pre-bid requirement to have 
an environmental authorisation and twelve consents in place. Due to the competitive nature 
of the programme, several projects are bid, which all require authorisation and consent. This 
puts pressure on the resources of the authorising departments and state-owned entities. The 
speculative nature of the projects may also compromise the quality of the assessment and 
the review undertaken to support decision-making. This concern is discussed in detail in the 
next chapter where the actual figures of applications received will be reviewed. 
The second risk relates to the constrained grid capacity and the long lead-time for grid 
expansion. There is an urgent need to ensure investment into the grid to support large-scale 
wind and solar in areas that have the best energy resources. There is similarly a need to 
reduce the construction timeframes associated with grid expansion, which will be discussed 
in detail in Chapters 6 and 7. 
Noting that the two risks identified above, both include aspects of implementation 
timeframes, workload and complexity of assessment, the Department decided to commission 
two energy SEAs to support decision-making related to renewable energy and grid 
expansion projects. This thesis will review these two SEAs to determine the likelihood that 
they will be able to achieve this objective and improve on the efficiency of the EIA process 
as it relates to the REI4P. Improved efficiency of the authorisation process for the REI4P 
will ensure that the transition to a low-carbon economy is not hampered by the 
environmental legislative framework, and could act as a pilot for other priority projects.  
 
 95 
5 CHAPTER FIVE – EIA THE RIGHT TOOL FOR THE JOB?  
This chapter considers the two unintended consequences of the REI4P and in so 
doing answers the first two research questions of this thesis.  
The first research question concerning the efficiency of the EIA system as it applies 
to renewable energy is answered by; determining the extent to which the 
programme increased the workload of the Department, the implications of the 
increase and the degree to which workload drivers could be observed in the 
processing of applications. The second research question concerning the 
effectiveness of the EIA system as it applies to renewable energy is answered by 
undertaking an efficiency review of the EIA process using a multiple case study of 
wind-energy EIA applications. Under both the efficiency and effectiveness reviews, 
the objective is to identify improvements to procedures or systems, which can 
reduce the level of effort and review time, while achieving the same, or an 
improved, quality of environmental protection. The methodology for considering 
these questions is detailed in Chapter 2 and depicted in Figure 1. 
5.1 Background to the environmental authorisation and appeals processes   
The performance assessment of the REI4P undertaken in Chapter 4, revealed two unintended 
consequences of the programme. These risks related to the increased workload of institutions 
providing pre-bid authorisations and the possibility of the unavailability of grid connectivity. 
This chapter will consider these risks, with emphasis on identifying their validity, the scale 
of the risks and any drivers, i.e. actions that exacerbate the problem, with a view to 
identifying possible management measures.  
Table 7 provided a list of authorisations and consents required to submit a conforming bid 
to the REI4P and the institutions that provide them. The list indicates that the form of these 
approvals, which is either a ‘letter of consent’, a ‘letter of no objection’ or a ‘confirmation 
letter’. These letters are issued based on the location of the project (obstacles, radar 
interference, telecommunication clearance), conformance with a policy or plan (service 
delivery, land use departure, sub-division, cost estimate) or an application having been 
lodged (e.g. water use license application). The EA is the only bid requirement that entails a 
comprehensive assessment, to decide whether or not to authorise. The EIA process, as 
outlined in the EIA Regulations, aims to ensure that environmental concerns are considered 
at an early stage in the project development. It requires consideration of relevant policy 
issues and demands extensive consultation and commenting from interested and affected 
parties and stakeholders. The objective of the EIA is to reduce the risk of damage to the 
environment and to promote sustainable development through the assessment of long-term 
and cumulative impacts. The process is highly regulated and requires substantial resources 
in the form of specialists and consultants to execute, as well as trained case officers and 
government office bearers to review and authorise. Any administrative decision, including 
the issuing of an environmental authorisation is open to appeal. This process allows an 
aggrieved party to approach the Minister to review the decision.  
5.1.1 Application for environmental authorisation 
This section provides a summary of the EA process including the tasks undertaken by the 
environmental practitioner and the documents produced and submitted for authorisation. 
This summary does not identify each consultation process but provides a general 
understanding of the terms and reports that are generated and reviewed.  
The generation of electricity from a renewable resource greater than 20 MW is identified as 
Activity 1 of Listing Notice 2 of the EIA Regulations, 2014 (RSA, 2014b). This 
classification means that the activity could have a substantial detrimental effect on the 
environment during or operation. The construction and operation of the activity must be 
assessed by undertaking an EIA and requires the competent authority to issue an EA in terms 
of Section 24 of NEMA before the commencement of construction. 
The EIA Regulations (RSA, 2014b) make provision for two types of assessment, the Basic 
Assessment process or a Scoping and Environmental Impact Report process. Activities in 
Listing Notice 1 are required to follow a Basic Assessment (BA) process as these activities 
represent minimal risk to the environment, or the nature of their impact is known and 
predictable. The BA process does not include a formal scoping step. Activities in Listing 
Notice 2 are required to follow the Scoping and Environmental Impact Report (SEIR) 
process. These activities represent a substantial risk to the environment and hence require a 
formal scoping process in which the views of interested and affected parties on the proposed 
development are solicited. 
Regulation 24C(2)(a) identifies the Minister as the competent authority for listed activities 
that have implications for international environmental commitments or relations. As the 
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generation of renewable energy contributes to the strategy to meet the CO2 emissions 
reduction commitments made through the Copenhagen Accord, the Minister of 
Environmental Affairs is the competent authority required to issue the authorisation for 
renewable energy developments. The Minister has delegated the EA function to the 
Department but retains the authority to consider appeals launched against EA decisions. The 
Department, therefore, receives and assesses all applications related to the REI4P. The Chief 
Directorate: Integrated Environmental Authorisation is responsible for the review and 
decision-making process on EIA applications within the Department.  
In the case of the SEIR process, once the application has been lodged with the competent 
authority, the next report that will be submitted is the Scoping Report. This report contains 
the outcome of the scoping phase, inclusive of the public consultation on the scope of the 
project and a Plan of Study for the Environmental Impact Report. This plan identifies the 
methodology that the environmental impact assessment will follow including a list of the 
specialist assessments required to adequately assess the impact of the development on the 
environment. The competent authority must authorise the Scoping Report inclusive of the 
Plan of Study for Environmental Impact Report as an acknowledgment of the adequacy of 
the proposed assessment. The next document submitted is the Scoping and Environmental 
Impact Report which contains the outcome of specialist assessments, and the further 
stakeholder consultation process. This report is required to make a recommendation on the 
acceptability or not of the development based on sustainability objectives. In the case of a 
BA, the outcome of the assessment phase is similarly contained in the BA Report. Both 
reports include an Environmental Management Programme Report (EMPr), which contains 
the mitigation measures that must be applied to ensure that the residual impacts are 
acceptable. These measures relate to the construction and the operational phase if an 
operational phase is relevant to the activity, e.g. clearance of vegetation. The closure phase 
is also included but at a low level of detail. 
5.1.2 Assessment and consultation prior to decision-making 
The nature and extent of the assessment, the consultation process to be undertaken, and the 
information required by the competent authority for decision-making, are identified in 
various sections of NEMA and the EIA regulations. Two relevant sections in NEMA that 
guide the assessment process are contained in Regulation 24(1) and 24(4)(a)(i). Direction on 
the consultation process for an EIA process is contained in Regulation 23(1) of the EIA 
regulations. The requirements of these regulations follow: 
 Section 24(1) of NEMA requires that the potential consequences for, or impacts on, the 
environment, of listed or specified activities must be considered, investigated, assessed 
and reported on to the competent authority. The intention of the wording of Section 24(1) 
is that the consequences of an activity are evaluated and considered as a prerequisite for 
EA and this should take place prior to decision making; 
 Section 24(4)(a)(i) requires that there is coordination and cooperation between organs of 
state in consideration of assessments where an activity falls under the jurisdiction of more 
than one organ of state; and 
 Section 23(2) of the EIA regulations 2014 (RSA, 2014b), indicates that any report or 
EMPr submitted for consideration of the competent authority must have been subjected 
to a public consultation process of at least thirty days. 
5.1.3 Application for an amendment of the environmental authorisation 
Regulation 38(1) of the EIA regulations, 2010 (RSA, 2010a) provides for an amendment of 
the EA. A request for an amendment of the EA can be initiated by the holder of the 
authorisation or by the competent authority. The amendment is applied for through a formal 
application that must be accompanied by motivation and, where there is a change of scope 
in the development, an assessment report. The EA can be amended if there have been 
material changes in the circumstances that existed at the time of the granting the original 
EA, if there has been a change of ownership of the property or if a condition is to be amended, 
added, substituted removed or updated. On receipt of the amendment request, the competent 
authority is required to establish whether additional information is needed for decision-
making and if additional public participation is required, and the extent. 
Where the amendment process includes assessment, the assessment process follows a BA 
process regarding consultation, i.e. there is no formal scoping process with only the 
assessment documentation being subjected to public comment. Once the consultation 
process is finalised, the Case Officer will make a recommendation for granting an 
amendment or not, which will follow the internal approval procedures of the competent 
authority. 
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5.1.4 Appeals 
Section 43 of NEMA (RSA, 1998a) makes provision for an appeal procedure. Section 43(1) 
reads as follows: ‘Any person may appeal to the Minister against a decision taken by any 
person acting under a power delegated by the Minister under this Act or a specific 
environmental management Act.’ This provision allows for decisions made on any 
renewable energy application, including amendment decisions, to be appealed. There is no 
cost associated with the lodging of an appeal, and there is no restriction on who may appeal, 
it could be a neighbour or simply an aggrieved interested party. Appeals on EA for REI4P 
projects must be finalised whether the holder intendeds to bids or not. Many appeals are 
substantive and require the re-assessment of the original information used for decision-
making, and the review of any additional information that may be requested by the Minister. 
Before December 2014, the developer had no idea of the duration of the appeal process, as 
no timeframes were set within which the appeal would be considered and finalised. In 
December 2014, the appeal provisions were removed from the EIA regulations and separate 
‘National Appeal Regulations’ (RSA, 2014c) were promulgated. These regulations apply to 
the EIA regulations as well as all SEMAs. The Appeal Regulations 2014 now contain review 
timeframes for appeals, thereby providing developers with more certainty as to when they 
can bid their project should the appeal decision be in favour of the development. 
5.2 Introduction to the efficiency and effectiveness Review   
The first two research questions study the efficiency and effectiveness of the EIA process as 
it relates to energy projects of the REI4P. Efficiency in the context of this thesis means How 
well people use resources to deliver beneficial results (Taylor et al., 2012) - and 
effectiveness in the framework of the EIA review means The quality of the EIA. These 
definitions are in line with the school of thought as proposed by Chanchitpricha & Bond 
(2013); Fischer (2007); Retief (2007); and the European Commission (2003), who suggest 
that the quality of documentation is an essential basis for overall effectiveness.  
The efficiency and effectiveness review made use of two sets of data. The first set was 
provided by the Department and contained statistics on numbers of renewable energy 
applications and appeals process as well as volumetric data on the resources required for the 
processing and administering of the EIA process. The scope of the study did not include an 
interrogation of application numbers or the time spent on reviews, nor did it include a 
comparison of the time spent to review documents in relation to that spent in other counties. 
The numbers provided by the Department were taken at face value and used in the 
calculations. The second set of data was drawn from the findings of the first case study, 
which analysed four energy EIAs and scored them against pre-determined quality criteria. 
The names of the four projects and the consultants who undertook the EIA have not been 
included as they are not material to the discussion. Table 9 provides general statistics related 
to the projects. For the review, the case studies are referred to as Projects 1 to 4 and are 
introduced as follows: 
Project 1: The project is in the Northern Cape Province. The application, applying for a 
465 MW wind-energy facility comprising of 160 to 180 wind turbines and a 50 MW solar 
facility, was submitted in 2011. The project received a positive EA in 2012, eleven months 
after application. The project was bid in window 3 and was contracted to generate 138 MW 
from 61 wind turbines. The project reached commercial operation in 2017. 
Project 2: The project is in the Eastern Cape Province. The application for a 300 MW wind-
energy facility comprising of up to 200 wind turbines was submitted in 2009. The project 
received a positive EA in 2010, ten months after application. The project was bid in window 
1 and was contracted to generate 138 MW from 66 wind turbines. The project reached 
commercial operation in 2014. 
Project 3: The project is in the Northern Cape Province. The application for two 155 – 360 
MW wind-energy facilities, comprising of 145 wind turbines for the northern project and 
105 wind turbines for the southern project, was submitted in 2011. The projects received a 
positive EA in 2013, eighteen months after application. The projects were bid in window 3 
and were contracted to generate 96 MW from 67 wind turbines and 139 MW from 96 wind 
turbines. The northern project was operational in early 2016, and the southern project in 
2017. 
Project 4: The project is in the Eastern Cape Province. The application for a 180 MW wind-
energy facility comprising 40 - 80 wind turbines was submitted in 2009. The project received 
a positive EA in 2011, 17 months after application. The project was bid in window 1 and 
was contracted to generate 138 MW from 60 turbines. The project reached commercial 
operation in 2014. 
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The case study of these projects was intended to measure the assessment quality and the 
efficiency of the process, with a view to making recommendations should inefficiencies or 
possible improvements be identified. The evaluation, therefore, considered all phases of EIA 
process including the overall timeframe and the conditions of approval. It also examined any 
additional authorisations and amendment applications submitted for the same project.  
Part of the quality test of the SEIR is to determine the extent to which the assessment has 
identified and considered all the significant impacts. In the case of wind-energy, the 
technology is regarded as being a ‘green’ technology, in that it produces minimal carbon 
emissions or air pollution and is not a significant consumer of water (Gartman, Bulling, 
Dahmen, Geißler & Köppel, 2016). The mega-structures scale of wind turbines, their 
location at highly visible elevated locations and the sweeping action of rotor blades can 
however, affect the environment. To ensure that the most significant issues associated with 
the technology were considered in the energy EIAs reviewed, an international literature 
review was undertaken of the most common impacts and mitigation measures related to the 
technology. The impacts and measures identified were benchmarked against the ‘Equator 
Principles’. These principles represent the minimum standard of the financial sector when 
assessing due diligence of investment projects related to environmental and social risk 
(Morimoto, 2012). As the financial institutions that fund renewable energy developments in 
South Africa are committed to implementing the ‘Equator Principles’, it was, relevant to test 
the findings of the literature review against the impacts and mitigation measures identified 
through these principles.  
In general, the literature identified aesthetics, avian mortality and noise levels to be the main 
environmental and social concerns related to the technology. It also found that a high degree 
of success can be achieved in mitigating these impacts by employing an impact avoidance 
hierarchy16 when considered the siting of developments. The detailed findings of the 
literature review, which are set out in Annexure I, contributed to the customised 
effectiveness review criteria contained in Table 12 and Table 13 (Section 5.4.1) against 
which the four wind-energy EIAs were analysed.  
                                                 
 
 
16 As a priority, environmental effects are avoided as their mitigation is difficult should the siting be incorrect. 
5.3 Efficiency review  
Noting the meaning of efficiency, when answering the question on the efficiency of the EIA 
process, it was necessary to identify where resources were being used and to consider the 
effectiveness of this, Resource uses are discussed under sections related to workload, 
workload drivers and the implications of workload and 17workload drivers.  
To understand the workload associated with reviewing energy applications and to determine 
whether there had been any increase in the application review workload, an analysis was 
undertaken of the number and type of applications, and volumetric data of the human 
resources required to review renewable energy applications. For the discussion on workload 
drivers, three separate measures were applied. The first considered specific findings on the 
conditions of approval of the four wind-energy EIAs reviewed in case study one. The second 
entailed a review of the legislated EIA process, specifically two aspects being the way 
activities are listed and the implications of such listings; and the ability to down or upscale 
projects for EIA to BA or BA to EIA. The third area of review was the actual method for 
undertaking the site assessment. Combining the findings of these assessments would 
highlight any inefficiencies in either the method of authorising, the method of listing 
activities, or the actual legislated process, that would increase the resources needed to 
administer the EIA process for energy projects.  
5.3.1 Application statistics 
This section contains the findings of the analysis of the application statistics to consider if 
the REI4P increased the workload of the competent authority and, if so, to what extent and 
with what implications. These statistics included the original application, amendments, 
variations to applications and appeals. 
Developers apply for an EA for renewable energy projects to the Chief Directorate: 
Integrated Environmental Authorisations within the Department. The 2010 EIA regulations 
(RSA, 2010a) binds the Department, who in this case is the competent authority, to comply 
with review and decision-making timeframes. The applications considered in the case study 
were assessed in terms of the 2010 Environmental Impact Assessment Regulations. The 
2014 amendments to the regulations (RSA, 2014b), promulgated in December 2014, now 
                                                 
 
 
17 Aspects that by their nature increase workload 
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bind both the competent authority and the applicant to legislated timeframes. The applicant 
is bound to submit documents for review, and the competent authority is bound to review 
and come to a decision on the application within stipulated timeframes. The Department is 
required to report to Cabinet on applications processed within and outside of these 
timeframes. There is, therefore, tremendous pressure on the Integrated Environmental 
Authorisation Chief Directorate to process applications timeously. 
5.3.1.1 New renewable energy applications received  
Table 8 lists the number of new renewable energy applications received for authorisation 
from the publishing of the REFIT guidelines in 2009 until the 7 July 2015. The statistics are 
expressed per bid window and include the number of amendments applications received for 
the period. The information was provided by the Integrated Environmental Management 
Chief Directorate within the Department, through an Excel spreadsheet register of EIA 
applications received for renewable energy applications.  
Table 8: EIA applications received for renewable energy projects per REI4P bid window 
Source: (Fourie & Essop, 2015) 
Bid window Reporting period 
Number of new 
applications 
Total number 
of new 
applications 
per bid 
window  
Number of 
amendments  
S&EIR18 BAR19 
Prior to REFIT & 
REI4P 
Prior to 2009 2 0 N/A Not recorded 
1  2009 to 04-11-2011 250 91 341 20 
2 04-11-2011 to 05-03-2012  54 59 113 23 
3  05-03-2012 to 18-08-2013 232 72 304 130 
4  18-08-2013 to 19-08-2014 96 33 129 114 
Sub-total to bid window 4: 634 255 88920 287 
Post 4 19-08-2014 to 07-07-2015 44 3 47 77 
 Total:  678 258 93621 364 
 
 
                                                 
 
 
18 Scoping and Environmental Impact Report 
19 Basic Assessment Report 
20 This figure represents applications which were in addition to the average of 400 applications received per year by the 
Department for all type of devepment, prior to 2009 only 2 applications were received for renewable energy 
21 This value does not include applications related to renewable energy generation, which is the erection of the power 
lines. The case study revealed that in three of the four projects power lines were applied for separately. 
An analysis of Table 8, reflects that the REFIT programme and REI4P contributed 
significantly to a rise in applications during the study period. Between the publishing of the 
REFIT guideline in 2009 and the closure of bid window 1 of the REI4P in November 2011, 
the number of new applications submitted for approval increased from two to 341. The 
number of new applications received between bid window 1 and the close of bid window 2 
was 136. There was a further sharp rise in applications submitted between bid windows 2 
and 3, with 304 new applications received for the close of bid window 3. The number of new 
applications decreased between the close of bid windows 3 and 4 to 129. In preparation for 
the accelerated bid window announced by the Minister in June 2015, an additional 47 
applications were received. 
5.3.1.2 Amendment applications  
There was a similar increase in the number of amendment applications associated with 
renewable energy applications during the study period. As indicated in Section 5.1.3, an 
amendment application applied for in terms of the 2010 Environmental Impact Assessment 
regulations follows BA process and thus contributes to the review load. The data provided 
in Table 8 indicates that the request for amendments began slowly, with twenty amendments 
received for bid window 1 and twenty-three for bid window 2. Between bid windows 2 and 
3 there was a sharp rise in numbers from twenty-three to 130. An analysis of these numbers 
suggests that the significant increase in amendments could have been associated with the 
beginning of the construction of the first renewable energy facilities. Financial closure for 
bid window 1 was achieved in November 2012, thereby allowing for construction to have 
commenced late in 2012 or early 2013. Developers would be confirming their construction 
details that could require pre-construction amendments or additional authorisations for 
activities not anticipated when submitting the original application. There is a similar increase 
between bid windows 3 and 4, with 114 applications received, possibly for the same reasons. 
The EIA review identified certain similarities in the reasons for the amendments being 
requested, which are discussed in the next section dealing with workload drivers. 
5.3.1.3 Project variations 
Table 9 provides general statistics on the four energy EIAs analysed as well as any variations 
to the assessment. Variations included amendments applications submitted per project and 
additional assessment submitted for approval before the construction of the project. These 
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additional inputs to the Department required further assessment and authorisation which 
increased workloads and could represent inefficiencies.  
In summary, Table 9 reflects that for each project several amendments or additional 
authorisations were submitted for reasons that repeat across projects. In each project, the 
environmental assessment practitioner commented that the information on which the EIA 
was undertaken was inadequate and the project scope would change, requiring amendments 
closer to the construction phase.  
Table 9: EIA case study – project statistics and variations 
Source: Summary based on Annexure IV 
 Project 1 Project 2 Project 3 Project 4 
Application  20 November 2011 28 July 2009 September 2011 13 November 2009 
Authorisation  29 October 2012 25 May 2010 01 March 2013 15 April 2011 
Review  11 months 10 months  18 months 17 months 
Application 
type 
S&EIr22 S&EIr S&EIr S&EIr 
Bid window Bid window 3  Bid window 1 Bid window 3  Bid window 1  
Period between 
application & 
bid  
2 years 2.4 years 2 years 1.4 years 
Commissioning  Expected 2017 Operational 2014 Expected 2016 Operational 2014 
Amendments  Three amendments 
were approved: The 
application was split to 
adhere to the capacity 
cap and applications 
for two name changes 
were made. 
 
Four amendments 
were approved: Split 
to adhere to the 
capacity cap, a name 
change, the final site 
plan and a change in 
the project 
description.  
Two amendments 
approved: Split to 
adhere to the capacity 
cap and one name 
change. 
 
Three amendments were 
approved: removal of 
conditions/correction of 
editorial errors, the inclusion 
of hardstand areas for cranes 
and the renewal of the EA for 
the first project.  
Additional 
assessments 
(EAs) 
Two additional EAs 
were issued through a 
BA: 
The power line was 
submitted in the name 
of Eskom; the power 
line re-alignment and 
sub-station and 
maintenance buildings 
were approved.  
One additional EA was 
issued through a BA 
report before the 
commencement of the 
EIA: Monitoring mast 
 
Three additional EAs 
were issued through a 
BA: Two changes to 
the power line 
alignment; and 
One additional activity 
not originally required 
related to a 
conservation focus 
area was approved.  
Three additional EAs were 
issued through a BA: 
Monitoring mast; 
Power line was submitted in 
the name of Eskom; 
A smaller project authorised 
separately was incorporated. 
Final 
documents 
approved  
The final EMPr and site 
plan was approved 
separately.  
No additional 
documents required 
approval.  
The final EMPr and site 
plan were approved 
separately. 
The final EMPr and site plan 
were approved separately. 
Consultant 
identifying that 
the information 
base will 
change  
The final report 
required that 
specialists walk the site 
before construction 
indicating that the 
information was not 
detailed at the time of 
The scoping document 
indicates that micro-
siting information will 
be provided which will 
inform the specialist 
studies. The micro-
siting is also identified 
A heading “gaps in 
information” was 
included which 
identified that the 
project was at a 
feasibility stage and 
some information was 
The modelling was to be 
redone once the turbine 
technology had been finalised 
to ensure noise levels to 3 
receptors was not exceeded. 
Sufficient information on the 
position of the turbine footings 
                                                 
 
 
22 Scoping and Environmental Impact Report 
 Project 1 Project 2 Project 3 Project 4 
undertaking the EIA. 
There was significant 
overlap between the 
first EIA assessment 
and the walk down 
studies. They all 
included a further 
scoping process. 
Time/effort could have 
been saved if the first 
report identified the 
species of interest and 
the walk down simply 
focused on locating 
those species.  
as being required for 
the alignment of the 
internal service roads 
and the transmission 
lines and the 
positioning of the sub-
stations. 
 
Specialist assumed 
that further 
assessment work 
would be undertaken.  
not available. The EA 
would, therefore, need 
to be written to allow 
for refinements 
between the feasibility 
and detailed design. 
The EAP indicated that 
the layout assessed 
was not based on a 
years’ worth of wind 
monitoring data and 
would need to be 
adjusted once the data 
was available.  
was not available, as the wind 
data were still being 
generated. Therefore ‘no-go’ 
areas were identified with 
input from the specialists and 
using international wind farm 
planning standards to allow 
flexibility of layout. 
 
This statement supports the observation made in Section 5.3.1.2 that the spike in amendment 
applications received around 2012-2013 was related to the construction of projects that had 
received preferred bidder status in bid window 1. This assertion is further supported when 
considering the project information for the four energy EIA provided in Section 5.2 in that 
each project received environmental authorisation for substantially more turbines than 
contracted through the bid process. In turn, this reduction in the number of turbines would 
have entailed a substantial amendment of the site plan.  
For three of the four projects, the Department would have reviewed aspects of the same 
project on seven separate occasions, excluding the first review. Table 9 identifies an average 
of six amendments, and a seventh is identified in Table 11 (Section 5.3.4.1) resulting from 
the validity period of the EA expiring before construction. 
 In all four projects, the environmental assessment practitioners identified that additional 
assessments would need to be undertaken and the information refined closer to 
construction; 
 On average, five amendments and/or additional applications for EA were submitted for 
approval. Three of the four projects also required the submission of an amended site plan 
and EMPr, which required approval; 
 Three of the four projects required a split of the generating capacity to meet the REI4P 
generation cap. Initially no generation capacity limits were identified, and developers 
applied for, and were granted EAs for renewable energy facilities exceeding 200 MW. 
In the run-up to the closure of bid window 1, to promote competition, a generation cap 
per technology was set as indicated in Table 3. Projects that had received authorisations 
before this decision had to repackage the EA information, and submit an amendment 
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application requiring the competent authority to re-assess these applications and issue a 
new authorisation. This type of amendment would, not be repeated in projects submitted 
after August 2011, as developers would have been aware of the MW cap imposed by 
DOE; 
 Three of the four projects required a name change. There are two main reasons for 
amendment applications requiring name changes. Firstly, EAs are traded23. Companies 
wishing to bid projects but are not in possession of a project with an EA, buy authorised 
projects from developers who were not intending to bid. Secondly, as the bid proposals 
were maturing, companies joined forces or shareholders buy into existing companies, 
which often required a change from the name of the original holder of the EA to the new 
owner; 
 Three of the four projects required additional authorisations to be submitted for power 
lines and substation infrastructure. These requests were not identified as applications for 
renewable energy as they are applied for under different activities taken from the EIA 
list of activities. Accordingly the workload associated with these infrastructure 
applications are not included in Table 9; 
 Two of the four projects had applied separately for monitoring masts. The additional 
applications associated with the monitoring masts and power lines increased the review 
time spent on unsuccessful REI4P applications; 
 All four projects required authorisation for additional activities not initially included in 
the application. The nature of these amendments and additional authorisations can be 
attributed to the limited information on the main aspects of the project that was available 
at the application stage. 
5.3.1.4 Appeals statistics 
In Section 5.1.4, the appeal provision was introduced, and the process briefly presented. This 
section provides additional information on appeals and focuses on the appeals submitted on 
renewable energy applications.  
                                                 
 
 
23 This was confirmed in a discussion with Mike Levington, who is a Director and Partner of Kabi Solar, the vice 
chairperson for the South African Photovoltaic Industry Association (SAPVIA) and a member of the Ministerial 
Advisory Council for Energy (MACE) 
Appeals on EAs are submitted to the Chief Directorate: Legal Services and are dealt with by 
the Directorate: Appeals and Legal Review. The Minister for Environmental Affairs 
considers all appeals and makes the final decision after considering various inputs, which 
could include additional studies and assessments or the views of peer review consultants or 
experts that could be appointed to consider the technical aspects of the appeal. 
As at 31 June 2015, the Department had received 41 appeals on renewable energy 
applications, 28 relate to wind-energy projects, eleven to solar facilities and two to 
hydroelectric projects (Department of Environmental Affairs, 2015c). Based on the 
information provided by the Department, the grounds for appeal on wind-energy facilities 
include: 
 Inadequate public participation; 
 Lack of clarity of maps submitted; 
 Conceptual layout inadequacies; 
 Cumulative, social, visual, traffic and sense of place impacts not adequately assessed; 
 Impacts on avifauna and bats not adequately assessed and no alternatives considered; 
 Lack of information on important features such as watercourses, natural vegetation, 
ridgelines and slopes provided; 
 Failure to describe the location of the facility accurately;  
 Incompatibility with the location of wind farms and restricted flight areas; 
 Projects perceived to be authorised prematurely by the Department, as information such 
as maps, traffic, and visual and cumulative impact assessments were incomplete; 
 Need and desirability of the project not adequately motivated; 
 Pre-construction bird monitoring not being completed before the EA was issued; 
 Insufficient information regarding decommissioning and rehabilitation; and 
 Flawed EIA process and inadequate conditions of EA. 
Based on an assessment of the reasons for renewable energy appeals, two specific reasons 
reoccur, namely the premature authorisation by the Department and the inadequacy of the 
information available at decision-making. These reasons point to the consequences of 
issuing conditional EAs.  
The more variations that are required per project, the more appeals can be lodged, and the 
more time and effort needs to be expended on a single project. A project on which seven 
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decisions are made, as was identified for the projects in case study one, could be subjected 
to six appeals, each of which would need to be processed. Appeals on a project being bid 
into the REI4P are required to have been finalised prior to bidding. Therefore, appeals could 
delay the submission of applications into the bid process. 
5.3.2 Application statistics – findings and implications 
According to Lize McCourt, the Chief Director responsible for Environmental Impact 
Management between 2005 and 2010, as well as the initiator and implementation of the 
24five-point turn-around strategy for EIAs, the impact assessment unit was structured and 
resourced to process an average of 400 applications for all activities annually. Before 2009, 
only two of these applications related to commercial scale renewable energy, as such projects 
require an operating permit from NERSA, who prior to the REI4P, did not provide such 
licenses. Therefore, taking into account the average of 400 application per year with no 
commercial scale renewable energy applications, an analysis of Table 8 indicates that 
between 252009 and 2014, 889 new and amended applications were received for commercial 
scale renewable energy projects to be bid into the REFIT and REI4P programmes. If an 
average 400 applications per year for other listed activities were still presented to the 
Department for review, the REI4P applications represented an increase in review workload 
of 40% per year. Using the same assumptions, between 2012 – 2013, in anticipation for bid 
window 3, 304 new applications for renewable energy applications were processed over the 
year, which represents a 76% increase of the normal EIA applications processed per year.  
To manage the 400 applications, between 2010 and 2014, the Chief Directorate was staffed 
with thirty-three officials organised into three categories of work: management, review staff 
(Case Officers) and administration. In 2010, there were five managers within the unit 
including the Chief Director, the Director, and three Deputy Directors. There were twenty-
five Case Officers including six Assistant Directors, who are first line managers, and three 
Administrators. 
The implication of this increase of applications being received for the REI4P was for the 
Department to increase the staff complement of the Chief Directorate: Integrated 
                                                 
 
 
24 Five point turn around strategy was implemented in the 2009-2010 financial year  
25 The priod representing the first four bid windows of the REI4P 
Environmental Authorisations. Table 10 provides the number of staff and category allocation 
for the Chief Directorate in 2010 and 2014 respectively (Department of Environmental 
Affairs, 2009b; 2014). 
Table 10: Staff complement - Chief Directorate Integrated Environmental Management within DEA 
Source: Department of Environmental Affairs (2009b; 2014) 
2010 – 2014 (Number employed) 2014 (Number employed) 
Management Case Officers Administration Management Case Officers Administration 
5 25 3 10 29 11 
Total: 33 Total: 50 
  
 
Considering Table 10 it is evident that there was an overall increase of 34% in the staff 
complement. There was a 50% increase in the management category, an 86% increase in 
administrative staff and a 16% increase in the number of Case Officers. The increase in 
administration staff was required, as the 2010 amendments to the EIA regulations (RSA, 
2010a) introduced regulated timeframes for the competent authority to process applications. 
This requirement meant that environmental assessment practitioners required confirmation 
of receipt of documents from the Department that created additional administrative tasks. 
Cabinet’s requirements for reporting performance against the legislated timeframes also 
increased the administrative burden. The increase in management capacity was required to 
improve the reporting ratio of Case Officers to Directors. The appointment of two additional 
Directors reduced the ratio of Case Officers reporting to each Director from 5:1 to 3:1, 
thereby reducing each Directors’ workload and avoiding possible bottlenecks at this level. 
5.3.2.1 Projects authorised, bid and awarded 
A key theme of this section is the determination of the efficiency of requiring an EA as a 
prerequisite when submitting a bid to the REI4P. It is, therefore, necessary to assess the 
efficiency of spending the time of twenty-nine Case Officers, ten Managers and eleven 
Administrative staff to provide 936 EAs and 364 amendment decisions. By comparing the 
number of projects with an EA and qualifying to bid against the number of bids finally 
submitted, it is possible to evaluate the efficiency of the effort spent. Table 5 provides the 
relevant statistics.  
A review of these statistics reveals that although the number of projects with EA and 
qualifying to bid increased substantially over the four windows, increasing from 343 for the 
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bid window 1 to 889 by bid window 4, the number of projects bid per window was low. The 
highest number being ninety-three for bid window 3, as indicated refer to Table 5. In total, 
over the four bid windows, only 302 of the possible 889 projects were bid (34%). 
Although the low number of bids submitted is understandable considering the cost of 
submitting a bid is ~R15 million (De Vos, 2012), it represents a poor return for the resources 
invested in assessing and approving unbid projects. The return is even lower when compared 
to the number of projects receiving preferred bidder status in relation to the number of 
projects qualified to bid, which decreased from 15% in bid window one to 1.6% in bid 
window four. 
The significance of this investment was calculated by relating the time spent reviewing 
unsuccessful REI4P projects back to the number of Case Officers and Managers involved in 
these reviews. The calculation used figures produced in a volumetric study undertaken by 
the Department in 2009 (Department of Environmental Affairs, 2009a). The study supported 
the motivation for an increase in the staffing for the Chief Directorate: Integrated 
Environmental Authorisations to enable compliance to the legislated review timeframes 
introduced in the 2010 amendments to the EIA regulations and formed part of the five-point 
turn-around strategy. The figures provided included a review of the scoping report, the plan 
of study for scoping, the EIR and the EMPr, preparing recommendations for consideration 
of the Chief Director and the drafting of the Record of Decision including the conditions.  
The volumetric study determined that Case Officers spent 135 hours on average reviewing 
a SEIR; 47 hours for reviewing a BA; and 12 hours on an amendment application. 
Management (Assistant Director, Deputy Director and Director) spent cumulatively 28 
hours processing a Scoping and Environmental Impact Assessment Report; 15 hours 
processing a Basic Assessment Report; and 5 hours on an amendment application.  
Using the volumetric data and the number of new and amendment applications provided in 
Table 8, the time spent by Case Officers and Managers on processing unsuccessful REI4P 
applications was determined. The findings were that ten full-time Case Officers (40% of 
those in the Department between 2009 and 2014) and three full-time managers (60% of those 
in the Department between 2009 and 2014) spent their time processing unsuccessful REI4P 
applications over the four bid windows. This value seems high but is supported when 
considering that there was a need to double the management capacity as part of the 2014 
expansion of the Integrated Environmental Authorisations unit. Annexure III provides the 
data and assumptions made when making this calculating.  
5.3.3 Assessment and application costs 
The high number of energy EIAs provides good business for many environmental 
consultants and specialists working in the field. The Department found that as of 07 July 
2015, 75 different consulting firms were involved in providing EIA services for renewable 
energy projects. However, the majority of applications had been submitted by only five 
companies (Department of Environmental Affairs, 2015b). Of the 936 new renewable energy 
applications received, Company A submitted 252, Company B 60, Company C and D 53 
each, and Company E 49 (Figure 12). 
Concerning amendment applications, it is evident that many of the same consultants were 
involved. However, Company F and G are added, and Company B and E are not represented. 
Of the 364 amendment applications received by the Department by 07 July 2015, Company 
A submitted 133; Company C submitted 23; Company F submitted 19; Company D 
submitted 17 and Company G submitted 15 applications (Figure 13).  
 
Figure 12: Percentage of renewable energy applications submitted by environmental consultancies 
Source: Created from statistics provided by the (Department of Environmental Affairs, 2015b) 
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The average price for preparing and submitting an EIA as part of the REI4P is estimated to 
be R1.4 million for a wind project and R700 000 for a solar project, excluding VAT26. Wind 
projects are more expensive as they should include a twelve-month bird and bat monitoring 
study. Amendments would cost in the region of R50 000 exclusive of VAT. Assuming the 
ratio of EIAs for wind-energy and solar energy is approximately two-thirds wind and one-
third solar, and a BA costs half the price of a SEIR, the cost to prepare the 889 projects 
eligible to bid in bid window 4 represented an investment of R1 billion. Noting the poor 
success rate of preferred bidders, 76% of this amount R850 million was spent on 
unsuccessful projects.  
 
Figure 13: Percentage of renewable energy amendment applications submitted by environmental 
consultancies 
Source: Created by information provided by the (Department of Environmental Affairs, 2015b) 
The calculations are included as Annexure III. The financial implications of submitting a bid 
are also substantial. According to De Vos (2012), the cost to submit a conforming bid is up 
to R15 million, of which R3 million is bank fees to progress a project through the credit 
committee (De Vos, 2012). There is also a significant bid bond guarantee of R10 k/MW27 to 
be posted at the bid stage, increasing to R200 k/MW should the project be awarded. He 
concludes that R3.4 billion has been spent in the process of developing bids for 225 projects 
                                                 
 
 
26 Costs provided by Paul Lochner, Senior Consultant at the Council for Scientific and Industrial Research 
27 The bid bond guarantee is released once the project comes on line or if the bidder was unsuccessful after the Request 
for Proposals evaluation stage. 
over the three bid windows, of which R2.4 billion is irrecoverable as the fees are not 
refundable if the bid is unsuccessful. He equates this to the cost of two 75 MW solar PV 
plants (Gupta, 2014). Including the 77 projects bid in window 4, the cost of submitting 302 
bids increased to R4.5 billion. 
5.3.4 Workload drivers  
Workload drivers have been described earlier as aspects that by their nature, contribute to 
workload. For efficiency within a system, workload drivers should be eliminated. To 
determine and improve the efficiency of the EIA process as it relates to the REI4P, it is 
necessary to identify for elimination if possible, any workload drivers within the system.  
Section 5.3.1 highlighted several aspects that increased the review workload and that were 
common across projects. For example, all projects required at least five variations to their 
EAs, either through amendments or additional assessments being submitted. The 
environmental assessment practitioners all documented in their reports that the information 
on which the assessments were undertaken was inadequate and would result in additional 
information being required.  
The next section will consider the decision-makers review process and the EIA system itself, 
to identify any inefficiencies that could be regarded as workload drivers. For this purpose, 
the analysis of the EIA review will concentrate on the conditions of the authorisation and 
the way assessments are undertaken. The systems review will consider the way activities are 
listed and the provisions of the EIA process, to identify potential workload drivers.  
5.3.4.1 Analysis of Environmental Authorisation conditions relative to workload  
Table 11 provides a summary of the general and site-specific conditions included in the EAs 
for the four projects considered in case study one. These conditions were analysed to 
determine if these conditional EAs resulted in additional assessment and review work.  
The findings of the assessment of the general and site-specific EA conditions are as follows: 
 All four projects required a final site plan to be developed, showing the micro-siting of 
turbines and the final layout of associated infrastructure. Three of the four final site 
layouts were to be resubmitted for approval before construction.  
Although the conditions for Project 2 did not identify the need for the final site plan to 
be approved, eighteen turbines proposed on the western ridge were not approved as they 
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fell within the 500-m avian buffer. The EA condition indicated that should the applicant 
wish to develop these turbines, additional assessment work would be required to be 
submitted. The final site layout for this project indicated that the additional turbines were 
approved through an amendment to the EA; 
 The validity period, which is the date of signature of the EA to date of construction, for 
all four projects was set at three years. The information provided in Table 5 shows that: 
o The period between Request for Proposals to financial closure was sixteen months; 
o The period between the three bid windows ranged from six to twelve months; and 
o Tenders for procurement would commence only after financial closure. 
 Noting these timeframes, it is unlikely that construction of a renewable energy project 
would commence within the three-year EA validity period and that an extension through 
an amendment application, would be required. This would increase the number of 
reviews of the same project and could increase the number of appeals received; 
 Projects 1, 3 and 4 required the EMPr to be reviewed and resubmitted for approval before 
construction. Between six to eight additional plans dealing with aspects related to storm-
water, open space management, erosion control, traffic management, rehabilitation and 
plant rescue, were to be developed and included in the EMPr. In addition, at least two 
monitoring plans were required for three of the projects. These plans were all to be 
prepared by specialists. Therefore, on each project, this condition increased both the costs 
of the application and the review workload.  
 Outside of the EMPr amendment, three of the projects required at least, four different 
specialists to undertake a ground-truthing walk-through of the areas before construction. 
The results of the ground-truthing were to inform the final site layout and the 
amendments to the EMPr. Such additional assessments would increase the costs of the 
application; 
 Conditions in Project 4 related to the submission of additional plans requiring; cut and 
fill calculations, the volume of spoil, the identification of borrow pits and the 
consideration of shadow flicker. These aspects were not part of the original EIA 
assessment and were not considered in any of the other three projects. Although this 
information would be crucial for decision-making, the inclusion of these conditions in 
Project 4, point to inconsistency within the review process and gaps in informed decision-
making. This additional work would increase the cost of the assessment, the review 
workload and overall project timeframe; 
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Table 11: Conditions of the Environmental Authorisation 
Source: Summary based on raw data from assessments   
Project 1  Project 2  Project 3 Project 4  
3-year validity from 29-10-2012  3-year validity from 25-5-2010  3-year validity from 01-03-2013  3-year validity from 15-04-2011  
The final site layout plan must be submitted for 
approval, which must include: 
 Labelled / numbered turbine positions, 
foundation footprints, permanent & temporary 
laydown areas, internal roads including widths, 
wetlands & drainage lines, rivers, streams & 
water crossings including the type of bridging, 
substations & transformer sites, cable routes & 
trenches, sensitive environments, connection 
routes to electricity networks, infrastructure, 
buildings & no-go areas. 
 A map, combining the final layout 
superimposed on environmental sensitivity. 
Site plan to be updated with the final layout. No 
approval required. 
 
Not approved - 18 turbines within the 500-m 
avifaunal ridge buffer. For buffer relaxation, 
further observation of bird species movement is 
required and additional approval.  
The Final site layout plan must be submitted for 
approval, which must include: 
 Turbine/substation/transformer positions and 
foundations, internal road, wetlands, drainage 
lines, rivers, streams, water crossings of roads & 
cables including the bridging structure, affected 
heritage sites, connection routes to electricity 
networks, existing infrastructure, buildings, 
accommodation and no-go areas. 
  A map, combining final layout superimposed 
on environmental sensitivity.  
The final site layout to be submitted for approval 
must include: 
 Turbine positions, foundation footprints, 
permanent or temporary laydown areas, 
internal roads, wetlands, drainage 
lines/river/steam & water crossings of roads 
including the type of bridging structures, 
affected heritage sites, substations, trenches, 
connection routes to electricity infrastructure, 
cut & fill areas to all turbines sites along roads, 
at substations and transfer sites indicating 
expected volumes of each cut & fill, borrow 
pits, spoil heaps, buildings & accommodation, 
no-go areas.  
Further restrictions to placement.  
 Turbines must be set back 500 m from 
homesteads, but relaxations can be considered 
for local features 
 Turbine noise must be below 45 dB(A) at 
sensitive receptors 
 
No further siting restrictions identified.  Further restrictions to siting: 
 All turbines to be located at least 100 m from 
cliff edges, scarps and around rocky outcrops 
 No turbines within a radius of 1 km of the 
Verreaux eagle nest, 1.5 km from the Marshall 
eagle nest, 1.5 km from the Vendussiekul farm 
dam 
 No infrastructure or construction camps within 
32 m of a wetland or drainage line and 75 m 
from a pan or dam 
 Laydown areas are to be located in low visibility 
areas (between valleys) 
 500 m buffer around farm buildings older than 
60 years 
 No turbines to be located in rock kraals.  
Further restrictions to siting: 
 All turbines to be located at least 100 m from 
the edge of cliffs and sensitive areas 
 Turbines, associated lay down areas and access 
roads that could impact on sensitive areas must 
be shifted 
 The placement of turbines on ridges must be 
avoided 
 Turbines to be at least 500 m from farm 
complexes to avoid shadow flicker 
 Laydown areas to be located in low sensitivity & 
visibility areas (between valleys) 
  Turbines noise may not exceed 45 dB(A) 
 Turbines set back 500 m from water bodies, 
riparian vegetation and rocky crevices if bats 
occur after monitoring 
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Project 1  Project 2  Project 3 Project 4  
Final EMPr to be submitted for written approval. 
EMPR to include management plans for: 
 Open space 
 Alien invasive 
  Storm-water 
  Erosion protection 
 Transport 
 Traffic 
Also to be included were: 
 A site sensitivity map 
 Plant rescue and habitat protection plan 
 Re-vegetation & habitat rehabilitation plan 
Monitoring plans for: 
 Spills/ leaks of hazardous substances 
 Birds and bat  
The EMPr submitted with the Environmental 
Impact Report was approved. Amendments were 
requested, but no further approval before 
construction was required.  
Final EMPr to be submitted for written approval. 
EMPr to include management plans for: 
 Open space 
  Storm water 
 Transport 
 Erosion 
Also to be included were: 
 A site sensitivity map 
 Plant rescue and habitat protection plan 
 Re-vegetation & habitat rehabilitation plan 
  Monitoring plans for: 
ͦ Spills/leakages of hazardous substances 
ͦ Measure to protect hydraulic features  
Final EMPr to be submitted for written approval 
which includes: 
 Plant rescue and storage plan 
  Construction plan for vegetation clearance 
  Detailed re-vegetation and habitat 
rehabilitation plan 
 Open space management plan 
  Comprehensive stormwater management plan  
No additional plans were identified for approval  Additional plans to be prepared: 
 Plant rescue and protection plan 
 Transport plan 
 Traffic management plan  
Specialists needed to ground-truth all 
infrastructure include: 
 Botanical specialist 
 Fauna specialist 
 Avifaunal specialist 
Site specialists were to undertake a walk through 
before construction, but there was no 
requirement of approving any further drawings 
or plans  
None  Specialists to ground-truth all turbine footprints 
include: 
 Botanical specialist 
 Fauna specialist  
The following specialists must ground-truth the 
power line corridor to identify additional 
mitigation areas: 
 Botanical specialist 
 Ornithologist 
 Heritage specialist 
The assistance of EWT was required to identify 
where power-line markings were required but no 
further approval was required  
None  Following specialists must ground-truth the 
power line corridor to identify additional 
mitigation areas: 
 Botanical specialist 
 Ornithologist 
 Heritage specialist  
Further approvals to be obtained and kept on site 
before construction: 
 SA Civil Aviation Authority – confirm that the 
project will not interfere with aerodrome 
communication and surveillance equipment 
 SKA Authority – to confirm no impact on the 
SKA 
 Weather Services – confirm no interference 
with radar 
No further approvals were required from other 
government departments although the 
conditions did indicate that the holder should 
comply with several relevant pieces of legislation 
None Further approvals to be obtained before 
construction and sent to the Department: 
 SA Civil Aviation Authority to ensure that the 
WEF will not interfere with aerodrome 
communication and surveillance equipment 
 
Heritage survey will need to be updated if site 
layout is amended 
No further plans or approvals identified. Ensure 
compliance with the Heritage Resources Act. 
No further approvals identified  Heritage survey will need to be updated if site 
layout is amended 
Health and safety programme must be developed  Occupational Health & Safety Act compliance 
required  
No further approvals identified  No further approvals identified 
 Notwithstanding the requirement to undertake a ground-truthing walk-through to inform 
the EMPr identified above, in Projects 1 and 4 the required ground-truthing was to be 
undertaken just before the commencement of the activity and was specifically to consider 
botanical and faunal features and avian species. This condition, while duplicating the 
specialist studies undertaken through the assessment, may not achieve the desired outcome, 
as the construction period may not coincide with a suitable time of the year to identify 
specific flora and fauna species. Similarly, a once off walk-through to determine avian 
species is not an effective identification methodology;   
 Three of the four EAs included conditions that imposed buffers for noise, water features 
and topographical attributes within which the siting of turbines may not occur. These 
buffers were not associated with site-specific sensitivities but were included as standard EA 
conditions. Their inclusion overruled the findings of the specialist assessments undertaken, 
thereby questioning the reason to undertake time-consuming and costly specialist studies 
or reviewing them. One example relates to the noise study for Project 1. The specialist noise 
study, which was based on noise measurements taken on several separate occasions, made 
recommendations to locate turbines outside of a 1 000-m buffer zone from homesteads and, 
to restrict the change in the ambient sound levels as experienced by sensitive receptors to 
less than 5 dB(A). The ‘specific conditions’ included in the EA, relaxed the specialist 
requirement to a setback of 500 m from any homestead and a day/night noise criteria level 
at the nearest residence of 45 dB(A). This condition highlights the need for conditions to 
be site-specific and related to the project being assessed; 
 The conditions for Projects 1 and 4 include a requirement for the EA holder to engage 
various statutory bodies to provide approvals confirming the acceptability of the impact of 
the wind-energy facility on their areas of interest post-authorisation. The bodies included 
the SKA Authority, South African Weather Services, the Civil Aviation Authority and the 
Defence Force. The inclusion of this condition draws attention to the fact that the decision 
to authorise the facility was made without an understanding of the compatibility of the 
development with telecommunication and radar installations. The literature review on the 
general impact of wind-energy facilities identified that wind-energy facilities have an 
adverse influence on the efficient functioning of both radar and telecommunication 
technologies. Without a comprehensive assessment of these issues during the EIA process, 
it is incomplete, and the potential for a fatal flaw still exists. Also, this condition has further 
workload implication related to the requirement to seek additional approval from the 
Department.   
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 It is clear that considerable amount of substantive information is required to be submitted 
post decision-making. The EA conditions do not indicate that the additional post-EA 
information submitted to the Department should be subjected to further consultation or that 
the applicant must notify interested and affected parties of any additional decisions for 
appeal purposes. Considering that NEMA and the EIA regulations require informed, 
transparent and fair decision-making with all administrative decisions being open to appeal, 
the conditional and phased decision-making process adopted for renewable energy projects 
may be inconsistent with these requirements.  
In summary, over the four projects, between six and eight additional plans were to be generated 
that dealt with aspects related to final site layouts, final specialist ground-truthing studies, 
management measures and monitoring requirements. The requirement for such detailed site 
works to be undertaken post decision-making indicates that not all the information is available 
at the time of undertaking the assessment and the review. Therefore, EAs for wind-energy 
facilities are issued conditionally on the submission and approval of additional information. 
This conditional and phased decision-making process substantially increased the level of effort 
spent on each project for both the developer and the Department as well as the costs and the 
assessment timeframe. Also, deferring decision-making on important aspects like the layout 
and the size of the turbines may be in contravention of Section 24(1) of NEMA which requires 
informed decision-making and could attract appeals and litigation. 
It is evident from the analysis of the conditions set for the four energy EIAs that conditions of 
approval have become standardised and simply require additional plans as the norm. This 
default response leads to additional assessment and review that contribute to the regulatory 
burden for developers and the workload of the Department. It is also not reflective of the 
sensitivity of the site. 28Similarly, the inclusion of a standard validity period of three years, 
contributes to an increased number of amendments.  
5.3.4.2 Listing of activities in the EIA regulations: 
The environmental authorisation process outlined in NEMA identifies ‘activities’ as triggers 
for authorisation rather than ‘developments’. Section 24 (1) of NEMA reads as follows ‘the 
                                                 
 
 
28 The requirement for a validity period to be included in the EA has been amended in the amendments to the Environmentla 
Impact regualtions (2014), regulation 26 (d) requires the competent authority to identify the date on which the activity is 
deemed to be concluded  
potential consequences for or impacts on the environment of listed activities or specified 
activities must be considered, investigated, assessed and reported on to the competent 
authority’ (RSA, 1998a). This provision has a consequence that it is not possible to apply only 
for a wind-energy facility to generate 100 MW of electricity including all the associated 
structures and infrastructure. What an application under the EIA regulations requests is ‘the 
development of a facility or infrastructure for the generation of electricity from a renewable 
resource where the electricity out is 20 MW or more’, as well other activities identified in the 
three listing notices that could apply to the facility. For example, ‘the clearance of an area of 
1 hectare or more, but less than 20 hectares of indigenous vegetation’, or ‘the development of 
a facility or infrastructure for the transmission and distribution of electricity’. 
The way activities are listed should not drive amendments, as the scope of the project should 
be known at the beginning of the project and the environmental assessment practitioner should 
be able to identify all the applicable listed activities. However, when this method of listing is 
applied to a development where the scope or layout may change, the likelihood of triggering 
an additional activity or needing to amend one already applied for is high. For example, in the 
case of a wind-energy facility, should the layout of a turbine or an on-site access road or power 
line change, the new layout is likely to traverse a watercourse due to the definition of a 
watercourse. In this case, activity 12 or 19 will be triggered. Activity 12 reads ‘Infrastructure 
or structures with a physical footprint of greater than 10 m2, where such development occurs 
within a watercourse”. Activity 19 reads ‘the infill or depositing of material bigger than 5 m3 
into or removal or moving soil of greater than 5 m3 from a watercourse’. The definition of a 
watercourse includes ‘a natural channel in which water flows regularly or intermittently’.  
Similarly, should there be changes to the alignment of the power line evacuating electricity 
from the site, an amendment to the authorisation would be required.  
29The 2010 EIA regulation does not allow for an EA to be issued in the name of more than one 
applicant. As a result, the substation and power line, although being associated infrastructure, 
could not form part of the wind-energy facility application as the owner would need to be 
Eskom, not the applicant. As such, an additional application for the power line is required. The 
                                                 
 
 
29 This has subsequently been amended in regulation 25(2) of the Environmental Impact Assessment regulations (2014) 
which allows for an EA to be issued in the name of more than one applicant 
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result is that where one facility is to be developed, two applications are needed, thereby 
increasing the workload and costs, as well as the possibility of two amendment applications 
being submitted if any aspect of the development changes or if the validity dates need 
extension, and the possibility of two appeals. 
5.3.4.3 Downscaling of applications 
As indicated in Section 5.1.1, the generation of electricity from a renewable resource of more 
than 20 MW is identified as Activity 1 in Listing Notice 2 of the EIA regulations and is required 
to follow the SEIR process. 30However, regulation 20(4) of the 2010 EIA regulations makes 
provision for the competent authority, at the request of the applicant, to apply a BA process to 
an application that has been identified as requiring a SEIR process. This provision is 
administratively demanding, as the competent authority must acknowledge the application, 
consider the motivation provided and decide on the request. The decision, being an 
administrative decision, is open to appeal procedures. The administrative and non-substantial 
issues increase the workload of Case Officers and Managers on matters unrelated to 
environmental protection.  
When considering Table 8 on the type of application submitted, it is evident that several 
renewable energy applications were downgraded from the requirement to undergo a SEIR 
process to a BA process. For bid window 1, the number was 91 versus 250 (36%) of 
applications. For bid window 2, more applications were submitted as BA reports than SEIR 
reports - at 59 versus 54 (109%). For bid window 3, the number was 72 versus 232 (31%), and 
for bid window 4, the number was 33 versus 96 (34%). The total number of downgrades over 
the four bid windows was 255. As downgrades are not regarded as new or amendment 
applications, these would not have been included in the number of application statistic. 
Nevertheless, as such downgraded applications would have required consideration and 
decision by the Department, this would have had a significant impact on the overall workload. 
5.3.4.4 The way assessments are undertaken 
The information on the impact assessments undertaken for the four projects in case study one, 
provided in Table 12, indicates that the specialist studies predominantly assess the site 
environmental sensitivities in relation to the layout of the development. The assessments 
                                                 
 
 
30 This provision has been removed in the Environmental Impact Assessment Regulations, 2014 
focused on the impact of the turbines, roads, substations and overhead power lines, on sensitive 
features on the site, for example, birds, bats, archaeological finds, wetlands, watercourses. 
Should any development factor change, the assessment will need to be repeated to address any 
environmental sensitivities associated with the new layout. Project 4 assessed the sensitivity of 
the site and identified areas that should be avoided by applying impact buffers determined by 
the assessment. This implies that should a development factor change, the assessment should 
not change unless the development encroaches into an identified buffer zone or if newly listed 
activities are triggered. This approach, if widely employed, would not only entrench the highly 
desirable ‘impact avoidance hierarchy’, it could at the same time avoid amendments and new 
applications and significantly reduce the level of assessment and the review time per project.  
5.3.5 Findings and implications on workload drivers 
Section 0 considered workload drivers associated with the review of renewable energy 
applications and appeals. The objective of the section was to establish if either the way the 
energy EIAs are reviewed or the EIA process itself resulted in workload drivers that contribute 
to inefficiencies within the EIA process and provide an opportunity to streamline and simplify 
both the review as well as the EIA process.  
Six aspects that could be regarded as workload drivers and that were common across projects 
were identified. These are: 
 The requirement for the EA to be issued pre-bid – Detailed information on siting and 
technology is not available, and the applicant is not sure of achieving preferred bidder 
status. This leads to conditional and phased authorisations resulting in additional 
assessment and review work before construction; 
 The way the impact assessment is conducted – Focussing on layouts that may change. Each 
change requires the assessment to be redone and re-authorised; 
 EAs are issued with standard conditions – These conditions require the submission of 
additional plans that require assessment work. Often the standard plans either duplicate 
work done in the assessment or may not apply to the sensitivity of the site;  
 Conditional authorisation can reflect gaps in information required for decision-making – 
Information gaps can lead to appeals which delay project finalisation and create additional 
work for both the Department and the applicant;  
 123 
 The way activities are listed in the EIA regulations – Activities rather than developments 
are listed which could trigger additional authorisation requirements should amendments be 
required; and  
 EIA process issues – The provision to allow downscaling of applications from SEIR to BA 
and regular validity periods for EIA with no finalisation date provided increases the number 
of occasions on which the Departments deals the application. 
The findings of the application statistics discussed in Section 5.3.1, identified that on average 
the Department considers an application on seven separate occasions due to the necessity for 
amendments and additional applications. This number does not include downscaling requests, 
which is dealt with before the formal application submission.  
The analysis in this section has identified that many of the intervals at which the Department 
considers the application are because of workload drivers. In some instances, these workload 
drivers can be removed either by doing business differently, as is the case with standard 
condition setting, or by amending the actual EIA process, e.g. not allowing the downscaling of 
applications and not setting a finite validity period. These amendments could simplify the EIA 
process as it relates to the REI4P, and make it more efficient.  
5.3.6 Key findings - What do the numbers say on efficiency? 
Sections 5.3.1 to 0 consider several aspects related to the workload of the Department resulting 
from REI4P applications, the consequences and significance of the workload increase, the 
nature of amendments and the effect of conditional EAs on the rigour and transparency of the 
EIA process. 
These aspects were studied to answer the first research question which is: How efficient is the 
current environmental authorisation framework as it applies to REI4P? The discussion in the 
sections provided many statistics and made several observations, which are consolidated into 
a list of the main findings as follows: 
 Increased in applications received. The REI4P has put enormous pressure on the resources 
of the Department to provide 889 EAs over the four bid windows. The number of renewable 
energy applications received per year increased from two in 2009 to 129 in 2014, with the 
highest number being received from 2009 to 2011 for bid Window 1 at 343. Consequently, 
to meet the demands of the programme the Department increased the human resource 
capacity of the Integrated Environmental Authorisations Chief Directorate by 34% in 2014; 
 Pre-bid submissions of EIAs as a workload driver. EAs are applied for at least 2.5 years 
before construction. The applicants have no idea at the application stage if they will be 
identified as a preferred bidder or not. The information submitted for consideration through 
the EIA process is, therefore, preliminary based on pre-feasibility studies. All four of the 
projects reviewed identified that the environmental assessment practitioner was aware of 
the preliminary nature of the data when lodging the application and submitting the final 
reports for decision-making; 
 Amendments and new applications associated with the same project. Over the four bid 
windows there were 287 amendments from the ninety preferred bidders, with an average of 
5.25 additional requests being received per project; 
 Downgrades as a work driver. Over the four bid windows, 255 applications for downgrades 
from the SEIR to BA were received, reviewed and approved, increasing the number of 
times the Department dealt with each application;  
 Conditionality as a work driver. The fact that assessments in the EIA process are based on 
preliminary data leads to the issuing of conditional EAs that then require further approvals 
of site plans and EMPrs once the information becomes available. On average, the 
Department handled documents or additional authorisations and amendments on seven 
separate occasions with most modifications being received post-bid; 
 Activity listing as a work driver. The way the trigger for requiring an EA is framed 
contributes to the number of amendments and additional applications that are needed to be 
applied for, as separate activities which are associated with the wind-energy facility are 
listed; 
 Multiple authorisations as a workload driver. Noting that seventeen authorisations and 
consents are required from eight individual departments or institutions other than the 
Department, based on 889 EA applications being received, there are 15 113 original reviews 
required from various authorising and consenting institutions. This demonstrates that it 
would be possible to reduce the effort if integration could be enhanced through the EIA 
process; 
 Standard validity timeframes as a workload driver. Due to the routine specification of the 
standard validity timeframe of three years, renewable energy EAs often expired during bid 
process and tender periods, specifically should the project not be bid in the first window 
after an EA had been issued. The consequent need for extension generated additional 
applications and increased workload;  
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 Conditionality undermines transparency. The conditional nature of the EA undermines the 
rigour and transparency of the EIA process as the additional information, which contains 
new information, is not subjected to public consultation or appeal; 
 Poor return on impact assessment review investment. There have been a low number of 
successful bidders in relation to the bids submitted for consideration. The average number 
of submissions over the four bid windows is ninety. This does not provide a good return for 
effort and time spent reviewing the 936 applications to date. It appears that a more 
streamlined approach could be proposed; 
 Speculation as a work driver. A minor fraction of projects that undertake an environmental 
impact assessment finally submit a formal bid. Of the potential 889 projects eligible to bid, 
only 302 bids (33%) were submitted. The projects for which no bids were submitted may 
be due to the costs involved or simply that these projects did not have a good prospect for 
success. It may also reflect the limited number of companies able to bring projects to 
construction. Again, this represents a significant time investment on the part of the 
Department for a low return; 
 No early identification of possible fatal flaws. The number of additional authorisations 
identified in the EA conditions to be obtained by the developer after EA decision-making 
indicates that the EIA process is not achieving intergovernmental integration of decision-
making. It identifies that decisions are being made without necessarily assessing all impacts 
(radar and telecommunication). These impacts can result in fatal flaws. Fatal flaw 
identification should be one of the key advantages of undertaking the EIA as a pre-bid 
requirement; 
 Contradictory permit conditions undermine compliance and enforcement. Contradictions 
and duplications within the EA conditions have been identified which, could result in non-
compliance as specific mitigation measures in EMPrs could differ from general 
requirements in an Environmental Authorisation; 
 Fewer renewable energy-related appeals. Only 4.5% of renewable energy authorisations 
are appealed, which is lower than the overall average of appeals received for all 
environmental authorisations, which is 7% (Davenport, 2006). This could indicate a high 
tolerance for renewable energy technologies in general; 
 The lack of grid access could be a risk to meeting the renewable energy rollout objective. 
Many locations throughout the country have exploitable renewable energy potential but 
have limited or no access to a grid connection. Consideration of grid access should be 
included in the need and desirability of the project to avoid spending resources on the 
development and approving projects with no possibility of success; 
 Post-bid water and land use authorisations could be a risk to meeting the renewable energy 
rollout objective. Some authorisations are required post-bid, for example, the water use 
license, the subdivision of land and the land use rezoning. Should these authorisations not 
be positive, they could pose a fatal flaw to the project which could sterilise the allocated 
generating capacity of the preferred bidder thereby adversely affecting the overall 
electricity generation targets of the Integrated Resource Plan. Land use approval is the 
reason for the one outstanding bidder from round three not reaching financial closure. 
Authorising authorities should provide comment in the EIA process. Leaving these major 
decisions to be taken post-bid with no indication that a fatal flaw has not been ruled out, 
puts significant pressure on the authorising department to provide a positive answer or risk 
the country not meeting its renewable energy target; 
 Proactive environmental screening could improve efficiency. A more efficient process from 
an EIA and DEA perspective would be to apply for the EA post-bid, as is the case with the 
water use license. However, this would require an improved environmental screening 
process to be in place to reduce the possibility of environmental fatal flaws being present; 
 Restrictions on the generating capacity that can be bid per project result in multiple 
assessments for different phases of the same project. To provide competitive prices, 
developers need large projects to benefit from the economies of scale. The cap placed on 
the MW generation capacity allowed to be bid in each window forces the developer to bid 
different phases of the project within different windows to realise economies of scale. This 
achieves the objectives of the Independent Power Producers office, in that it contributes to 
competition in each window. However, from an environmental and workload point of view, 
this situation is not desirable. Each phase requires a separate assessment process and EA 
application, which contributes to a piecemeal assessment and limited consideration of 
cumulative impacts of a growing number of projects; and 
 A proactive process would improve efficiency and effectiveness. Improved integration and 
finding an alternative process where more detailed information can be made available at 
the application stage would improve the efficiency, cost effectiveness and transparency of 
the EIA process. 
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5.3.7 Wrapping up on workload and workload drivers 
The findings of the review of application statistics identified that there was a significant 
increase in the number of applications and amendment application processed by the 
Department to support the REI4P. The increased renewable energy applications resulted in the 
Department increasing the staff complement of the unit assessing these requests by 34%. The 
calculation of time spent on assessing unsuccessful REI4P applications indicates that the four 
Case Officers and three Managers were fully employed assessing unsuccessful applications. 
The workload was exacerbated by the Department reviewing, on average, seven iterations of 
the same project resulting from incomplete information being submitted for decision-making 
on the original application. The phased and conditional decision-making was found to reduce 
the rigour of the EIA process and expose the Department to potential appeals due to the limited 
consultation on information submitted and approved post authorisation.  
Six workload drivers were identified which compound the level of effort required by the 
developer preparing, and the Department reviewing energy related EIAs. These drivers relate 
to the way the assessments are undertaken, the conditions set in the EAs as well as the EIA 
system itself. The workload drivers could in some instances be removed either simply by doing 
business differently or by making amendments to the EIA process. These interventions could 
improve the efficiency of the EIA 
In summary, the analysis of applications and workload drivers have shown that the current 
environmental authorisation framework as it applies to REI4P is not efficient. It is not efficient 
to link a competitive bid process to a site authorisation process, for the reviewer or the 
developer. An intervention that would have the most significant contribution to reducing 
workload and duplication in the EIA process would be the negotiation of a post-bid EA 
requirement as is the case for a water use license. This would delink the EA process from the 
competitive nature of the REI4P and allow decisions to be made on projects intended for 
construction.  
5.4 Effectiveness review  
The discussion in Section 5.3 found that the REI4P pre-bid requirement for EA was not an 
efficient process. It resulted in a significant increase in the workload of the Department and 
institutions mandated to provide authorisations or consents to support the bid process, and leads 
to conditional and phased decision-making. This section will consider the effectiveness of the 
EIA process as it applies to the REI4P, effectiveness being equated to quality, in the case of 
this thesis. Lyhne et al. (2015) delineated the quality of an EA to its credibility and the 
appropriateness of its scope. Credibility being interpreted as a function of the scientific validity 
which considers features as methods used, the reproducibility of results obtained, the accuracy 
of the data used and the predictions made. The appropriateness of the scope of the EA pertains 
to the identification of the critical issues and impacts to be covered (Lyhne et al., 2015).  
To consider the effectiveness of the EIA process, the four wind-energy EIAs considered in case 
study one will be subjected to an effectiveness review based on criterion aligned with the 
performance criteria as identified in the EIA regulations and scored using an adaptation of the 
Lee and Coley Review Package. The criteria and scoring are discussed in detail in Section 
5.4.1. The analysis of each review is provided as a discussion in Section 5.4.2 with a summary 
provided in Table 14 (Section 5.4.3).  
5.4.1 Case study review criteria 
Appendix 2, 3 and 6 of the EIA regulations, 2014 contain regulated performance requirements 
for a Scoping Report, an Environmental Impact Report and a specialist report. Customised 
effectiveness criteria were designed to test the performance of the four energy EIAs to these 
legal requirements. Two separate evaluation templates were identified. The first considered the 
scoping process, inclusive of the Plan of Study for scoping, i.e. the appropriateness of the 
framework of the EIA, represented in Table 12 and the second for the assessment process, 
inclusive of specialist reports, i.e. the credibility of the EIA, represented in Table 13. One 
evaluation criterion not contained in the EIA regulations was added, this being a requirement 
to consider if the specialist assessment reports provided any site-specific information that could 
not have been identified through a geographical assessment. This criterion was introduced to 
assist in answering research question 4. The criterion was not scored as it was not a 
performance requirement of the EIA regulations.   
In developing the criterion, consideration was given to the objectives of each phase of the EIA 
process, the content of the documents presented for decision-making as identified in the EIA 
regulations and the consideration of the known impacts and accepted mitigation measures for 
wind-energy facilities. The mitigation measures were identified from the literature review and 
benchmarked against the Equator principles. Aspects to be considered included shadow flicker; 
aircraft and radar interference; geology, geohydrology and geotechnical considerations; turbine 
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noise; impact on bats; impact on birds; terrestrial biodiversity; archaeology and palaeontology; 
road traffic; visual impact; decommissioning and restoration; and cumulative effects.  
Table 12: Criteria to assess the performance of an EIA to the scoping process 
Source: Adapted from the 2014 EIA regulations (RSA, 2014b) and the Lee & Coley Review Package (Lee et al., 
1999). 
SCOPING PHASE 
The objectives of the Scoping Process - is to ensure that there is agreement on all aspects of the assessment work that 
will be undertaken on through the assessment phase which includes: 
 Identifying and placing the project within its relevant policy and legislative context; 
 Motivating the need and desirability of the project; 
 Through a site selection process, identifying and motivating the preferred site; 
 Identifying key sensitivities of the site, and issues related to the development that could pose a risk to the 
environment; 
 Identifying the aspects requiring assessment in the environmental impact reporting phase; 
 Proposing the level of assessment and the studies to be undertaken including the specialist studies; 
 Proposing the methodology to be applied and expertise necessary to undertake the studies; 
 Documenting the consultation process including the comment received and the way they were considered 
The scoping phase must produce – A Scoping Report which includes: 
A site selection report, documenting the site selection process and motivating the preferred site; 
The results of an Environmental scan undertaken at the site indicating the site sensitivities; 
A public participation report including a comments and responses document; 
A Plan of Study for the EIR, proposing the environmental aspects to be considered, the specialist reports to be 
prepared 
Aspects 
considered: 
Lee & Coley sub-
category review 
criteria 
Importance of consideration 
Project description  
 
(1.1) (1.2) 
(1.4) (1.1.2) (1.1.3) 
(1.2.1) (1.2.2) (1.2.3) 
A comprehensive project description provides the project scope including the facets and phases of 
the project. It identifies activities listed in terms of the EIA regulations and requires authorisation 
and the location of the proposed development both regionally and locally. Generally, motivate the 
need and desirability of the project. The project description should allow a stakeholder to 
determine if they wish to participate.  
Setting the policy 
and legislative 
context 
(1.1.1) 
(1.5.3) 
This section must ensure that the project considers the policy and legislative directives that apply 
to the development. In the case of renewable energy, this would include consideration of the 
provincial and local Integrated Development Plans, Spatial Development frameworks for local 
government, zoning schemes, agricultural policies, the energy policy of the country, carbon 
emission commitments. The section must include and contextualise all relevant policy and 
legislation.  
Alternatives 
identified 
(1) (3.1) 
(3.1.1) (3.1.2) (3.1.3) 
NEMA Sections 23 and 24 require the identification of site, technology and micro-siting 
alternatives.  
Environmental 
scan and site visit  
(1.5) (2.3) 
(2.4) (1.4.1) (1.4.2) 
(2.3.3) 
The environmental scan is a key activity of scoping. The scan begins with a desktop study of various 
site characteristics using available GIS data. This scan identifies sensitive environments or species 
that could occur on the site, the compatibility of the proposed development with the surrounding 
land-uses and the need to consider cumulative impacts. The desktop work is to be supported by 
site verification. The findings of the scan and site visit will identify the need for specialist input. At 
this stage, it would be possible to scope out issues that are not applicable to the project.  
Key impact 
identified 
 
(2) (2.1.2) The literature review identified seventeen adverse impacts associated with wind-energy facilities. 
However, the review established that property values were not adversely affected by wind 
facilities. Hence this aspect needs no further consideration.  
Identification of 
specialist studies  
 
(1.5.1) 
(2.1.1) 
The initial environmental scan, the site visit and the public participation process will identify all 
possible impacts and sensitivities requiring consideration through the assessment phase. The 
scoping process provides a platform for the studies to be taken forward into the assessment phase 
to discuss and agree with stakeholders and relevant authorities.  
Methodology for 
specialist studies  
(2.2) 
(2.2.1) 
The scoping process allows the methodology and level of expertise required for the assessment to 
be discussed and agreed with stakeholder and relevant authorities.  
Comments from 
stakeholders dealt 
with 
(2.3.1) 
(2.3.2) 
The scoping phase initiates the formal public participation process that is the cornerstone of the 
EIA process. Through consultation, the views of stakeholders on the proposed project are solicited. 
All comments are to be documented and responses provided.  
Plan of Study for 
the environmental 
impact report  
 
(4.1) (4.1.1) 
(4.1.2) (4.1.3) 
(4.2.1) (4.2.2) 
(4.4.1) (4.4.2) 
The plan of study for undertaking the Environmental Impact Report is an output of the scoping 
process. The plan should locate the site within its environment, give the scale and appearance of 
the proposed development identify what studies will be undertaken, the methodology to be 
applied and the specialist identified to undertake the studies. This document is to be approved by 
the Competent Authority to ensure that the further scope of the study is agreed.  
General comments 
on the scoping 
report  
 This section will consider if the general objectives of the scoping process have been achieved and 
if the scoping process was effective, i.e. the most important issues were taken forward for 
consideration.  
The four EIAs were assessed against these criteria to establishing whether: 
 that site-specific mitigation measures are transferred to the EMPr; and 
 They provide a level of site-specific assessment exceeding that which could be achieved 
through a regional assessment. 
Table 13: Criteria to assess the performance of an EIA to the impact assessment process 
Source: Adapted from the 2014 EIA regulations (RSA, 2014b) and the Lee & Coley Review Package (Lee et al., 
1999). 
IMPACT ASSESSMENT PHASE 
The objectives of the impact assessment phase – is to identify the location of the development within the preferred site 
based on an impact and risk assessment and ranking process to determine the: 
 Nature, significance, consequence, extent, duration and probability of the impacts; 
 The degree to which the impacts can be avoided, reversed, managed or mitigated; and 
 the management and mitigation measures that will be applied to deal with residual risk will bring the risks and impacts 
within acceptable levels. 
The impact assessment phase must produce: 
 An EIA report, identifying the impacts and risk inclusive of cumulative impacts and risk ratings; 
 A final site plan identifying the micro-siting superimposed on the site sensitivities; and 
 An environmental management plan report (EMPr) identifying the mitigation and management measures and the 
monitoring protocols. 
Aspects 
considered: 
Lee & Coley 
sub-category 
review criteria 
Importance of consideration 
Timing of 
specialist studies 
(1.5.2) 
(4.2) 
(4.3) 
(2.4.1) 
The season in which the study was undertaken can be important in some instances. 
For example, to assess biodiversity it would be important to undertake the study to 
coincide with either the flowering period of flora or the most active period for fauna 
species identified for investigation.  
Key impact 
evaluated  
(2) (2.2.2) 
(2.4.2) (2.5.2) 
(2.5.3)  
Although all the impacts should be considered, it may not be necessary to assess 
each one if they have been scoped out earlier in the process. The remaining impacts 
should be assessed in terms of significance, probability and duration. Also, 
cumulative impacts should be determined.  
Environmental 
Authorisation 
statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
Based on the assessment and the significance of an impact, if a specialist was 
appointed the specialist should make a statement on the ability of any impact to be 
avoided, managed or mitigated. The specialist should also be able to identify 
whether the impact or an accumulation of impacts would be so severe as to 
constitute a fatal flaw. An overall statement regarding the acceptability of the 
development based on the ability for impacts to be avoided, mitigated or managed 
should be made.  
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
The specialist should be able to identify measures that can avoid, mitigate or 
manage impacts. In all cases, these actions should be implementable and expressed 
in a manner that will enable them to be incorporated into the EMPR or the 
conditions of the Environmental Authorisation.  
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
The mitigation and management measures must be identified to ensure their 
identification and incorporation into the EMPr. The EMPr will be implemented 
throughout the construction, operational and decommissioning activities. 
Would a 
geographical 
assessment have 
come to the 
same outcome? 
 For the specialist work to have added value, the assessment should be peculiar to 
the site and  
provide information that could not have been identified through information that is 
available within the sector.  
Overall comment   An overall comment on the impact being assessed is provided as a summary. 
Source: Adapted from the 2014 EIA regulations (RSA, 2014b) and the Lee & Coley Review Package (Lee et al., 1999). 
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Should the wind-energy EIAs considered in case study one, meet these criteria, they would 
demonstrate compliance with the requirements of the regulations and the objectives of scoping 
and impact assessment. They could, therefore, be considered as being of high quality, and 
noting the relationship between quality and effectiveness, could be regarded as being effective. 
A summary of the assessment is contained in Annexure IV and the outcome of the scoring is 
provided in Table 14. 
5.4.2 Findings of the impact assessment and specialist studies review  
When considering the four energy EIAs in case study one, against the criteria related to 
credibility and appropriateness of scope as identified in the two templates, the overall 
effectiveness evaluation score was a “D” - Parts are well attempted but, as a whole, must be 
considered just unsatisfactory because of omissions or inadequacies. A summary of the 
assessment is provided as Appendix IV, the results are tabulated in Table 14, and the findings 
of the assessment are discussed below, under two separate headings relating to the scoping and 
impact assessment phases. Annexure V provides detail of the scoring.  
5.4.2.1 Scoping phase 
Project description – All four projects provided a project description that identified the project 
location and general scope of the development, including the listed activities that require 
environmental authorisation. However, in each case, the project scope was not specific on the 
number or height of turbines, the technology to be used or the final layout. In all cases, there 
was a substantial change of the project scope between the EIA submission and construction, 
with the installed turbines being significantly reduced, on average by 42%. The overall score 
for this aspect was a D – parts are well attempted but as a whole must be considered just 
unsatisfactory because of omissions or inadequacies.  
Setting the project within the policy and legislative context – In three of the four projects 
this task was adequately executed. However, there was no consistency concerning the policies 
considered. Only two of the four projects examined the Local Municipality Strategic 
Development Frameworks and the Local Municipal Integrated Development Plan. These 
documents contain the key policy directives for development within a municipality and should 
be considered to ensure alignment with the development objectives of the local municipality.  
To varying degrees, the specialist reports that supported the EIA contained a reference to the 
policy and legislation that applied to the development. However, without identifying how a 
project responds to policy and the additional legislative requirements, the value added by their 
inclusion is not justified. The overall score for this aspect was a C – Can be considered just 
satisfactory despite omissions and/or inadequacies. 
Alternative identified: site location, technology alternatives and alternative micro-siting 
locations – For wind-energy facilities, providing alternative site locations is not practical. 
Wind-energy facilities must be located to take advantage of wind resources and within a few 
km of available grid capacity. Also, a conforming bid is required to include third-party verified 
wind data collected at the site over one year, representing a substantial financial investment. It 
is, therefore, not reasonable or cost effective to require several sites to be considered as part of 
the EIA process. 
Concerning technology alternatives, two of the projects commented on the possible size of the 
turbines. These size alternatives were, however, merely mentioned and not assessed. It is 
evident from the case study that at the time of submitting the EIA application, limited attention 
had been paid to aspects related to the generation capacity of the facility, the technology type 
or the size of the turbines to be used. Not one of the four projects considered variations to the 
turbine numbers or varied the number of turbines related to the site sensitivity. It appears from 
the descriptions of all four projects that each had applied for the maximum allowable 
generation capacity within the REI4P request for proposals.  
The fact that the make and the number of turbines are not identified at the EIA decision-making 
stage could affect the noise, visual and avian assessments. These omissions, would, however, 
not pose a fatal flaw to the development as a buffer could be identified between the turbine and 
a sensitive receptor that could deal with a range of turbine sizes. The number of turbines does, 
however, influence the agricultural potential of the site. The Department of Agriculture 
Forestry and Fisheries may be opposed to a project that required between 160 - 180 turbines to 
be located on productive agricultural land. If the number were to reduce to sixty, the effects on 
agricultural land could be acceptable, as the footprint would significantly reduce. In Projects 
1, 2 and 3 the number of turbines constructed was substantially lower than the number in the 
original application. In Project 1, ~170 turbines were originally applied for, of which 61 were 
built; for Project 2, 200 were applied for of which 66 have been constructed; for Project 3, 155 
were applied for of which 66 will be built. 
 133 
Reasons for the change to the number of turbines and the final site layouts for the case studies 
were not provided. It is, therefore, not clear what criteria determined the final site layouts of 
these four projects. Presentations made to National Energy Regulator of South Africa by 
applicants as part of the licensing process show that in all four projects turbine positions were 
moved. Several turbines were removed, the layouts of internal roads and the alignment of 
power lines were changed (African Clean Energy Developments, 2012; Longyuan Mulilo De 
Aar 2 North, 2014; Mainstream Renewable Power, 2012 & 2014). The overall score for this 
aspect was a D – parts are well attempted but as a whole must be considered just unsatisfactory 
because of omissions or inadequacies. 
Environmental scan and site visit. The scoping reports of all four projects indicated that an 
environmental scan had been undertaken that was followed up by site visits by various 
specialists. However, only Project 1 and 4 used the scoping process to screen out certain aspects 
that were unimportant based on the site sensitivity verification. The overall score for this aspect 
was a D – parts are well attempted but as a whole must be considered just unsatisfactory 
because of omissions or inadequacies. 
Specialist studies identified. The need to undertake specialist studies was identified in all four 
projects. Projects 1 and 2 had identified the specialists before undertaking the scoping phase as 
the specialists attended the environmental scan site visit. For Project 2, the specialist reports 
prepared because the environmental scan were submitted without amendment as part of the 
final Environmental Impact Report. In this case, the extent to which the specialists considered 
inputs from the scoping phase is questionable. The overall score for this aspect was a D – parts 
are well attempted but as a whole must be considered just unsatisfactory because of omissions 
or inadequacies. 
Methodology for undertaking specialist studies identified. Although the scoping reports 
included general methodologies for determining significance and rating of impacts, they did 
not specify how the assessment was to be undertaken, for example, whether the assessment 
should include the taking of samples, site surveys, or bird counts. The methodologies on the 
same type of studies differ substantially, and the specialist studies are not comparable between 
the four projects. The overall score for this aspect was a D – parts are well attempted but as a 
whole must be considered just unsatisfactory because of omissions or inadequacies. 
Comments on scoping report from stakeholders. In two of the four projects, inputs from 
stakeholders seem to have been sufficiently considered. In Projects 2 and 4, however, although 
the public participation process was well documented, not all identified issues were addressed. 
The following issues were raised by stakeholders in Project 2 but not addressed: Aircraft safety 
and the possible cumulative impacts of a second wind-energy facility located in the area. 
Section 5.3.1.4 noted that the aspect of cumulative impact assessments not being undertaken 
was included in the grounds of appeal for eight of the forty-one appeals related to wind-energy 
facilities. For Project 4, stakeholders identify their concern regarding the use and maintenance 
of rural roads. This aspect was not considered during the impact assessment phase. The overall 
score for this aspect was a D – parts are well attempted but as a whole must be considered just 
unsatisfactory because of omissions or inadequacies. 
Plan of study for the Environmental Impact Report. All four projects included a Plan of 
Study for the Environmental Impact Report as required by the regulations. However, only 
projects 3 and 4 included a terms of reference for the specialists. Such terms of reference ought 
to be included for all projects to allow the public to comment. The overall score for this aspect 
was a C – can be considered just satisfactory despite omissions or inadequacies. 
5.4.2.2 Impact assessment phase 
General comments about the timing and content of specialist studies. In all the projects, 
the specialist studies were supported by fieldwork undertaken at the site. In general, the 
fieldwork spanned two days, and in all cases, except for the bird study undertaken for Project 
3, the fieldwork was representative of only one season. In some cases, this may be acceptable, 
however, in Projects 2 and 4 the specialists reported that the short timeframe for data collection 
limited the study. In Project 2 the ecological specialist indicated that the veld was dry when the 
study was undertaken, which limited his ability to identify important plant species. The work 
was, therefore, supplemented by the findings of previous work done in the area and desk-top 
information. 
The case study review identified that specialists conduct studies that are on occasion 
inappropriate to the aspects for which they were engaged and for periods that are inadequate 
to provide credible assessments. Specialists rationalise these inadequacies by including in their 
reports statements indicating the inadequacy of the fieldwork and the inconclusive nature of 
their findings. However, the inclusion of disclaimers does not protect the environment from 
unsustainable impacts or assist decision-makers in making appropriate decisions. It seems 
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unacceptable for specialists to provide studies that they know are not representative or 
conclusive. Professional bodies who register these specialists should provide more guidance 
on what constitutes professional behaviour for the sector. Similarly, competent authorities 
should return studies that identify compromised findings. 
Another significant finding of the case study review was the identification that specialists 
perform their field studies and assessments using different methodologies as no guidance is 
provided either from the government or from professional bodies on how specialist studies are 
to be conducted or reported. The specialist reports reviewed for the same topic were 
significantly different from each other and are not comparable across all projects. Data 
collection methods and the extent of data collection were also inconsistent. The ecological 
specialist study undertaken for Project 3 was the only study that placed traps to sample small 
insects and animals to provide primary data for the assessment. Similarly, the geological study 
was the only study that took soil samples to support the evaluation. Other ecological and 
geological studies were based on either driving or walking parts of the site on a seemingly 
random basis. 
The specialist reports reviewed contain a significant amount of unnecessary information that 
costs money to include, time to review and provide no value to the EIA process. Each study 
begins with a description of the project, which is often different from that in the final 
Environmental Impact Report document submitted. The bird and bat specialist studies include 
extensive generic research findings that did not add value to the site-specific assessment work 
undertaken as no links were drawn between the generic research findings and the project 
assessment. The environmental assessment practitioner’s terms of reference for the specialist 
study should provide more detail on the information required, as this could save the client 
money and the competent authority review time by not needing to read duplicate, irrelevant 
and sometimes incorrect information. The overall score for this aspect was a D – parts are well 
attempted but as a whole must be considered just unsatisfactory because of omissions or 
inadequacies. 
Key impacts of wind-energy facilities evaluated, communicated and mitigation measures 
proposed. In general, the reports identified most of the key issues that were identified for wind-
energy technologies from the international literature review. There were, however, some 
significant omissions including shadow flicker, telecommunication and radar interference, 
waste in the form of spoil, cut and fill and in some cases cumulative effects. The impact of 
wind-energy facilities on property values was not considered as the literature review revealed 
that no statistical evidence could be found to suggest that wind farms impacted on the sale price 
of rural and township properties. In addition, the impact of wind-energy facilities on property 
values is not identified as an impact for consideration under the Equator Principles, and no 
mitigation measures have been proposed. The various impacts assessments are discussed in 
detail under each impact heading. The overall rating for identifying and evaluation of key 
aspects was a D - parts are well attempted but as a whole must be considered just unsatisfactory 
because of omissions or inadequacies. 
Shadow flicker - The literature review on impacts of wind-energy facilities undertaken in 
Annexure IV specifically identified the impact of shadow flicker on residential homes within 
the development footprint as being an issue that required assessment and mitigation. Shadow 
flicker was similarly identified as an impact that required consideration under the Equator 
Principles. Both the general and the Equator Principles mitigation measures identified placing 
a buffer of at least 1 000-m (ten rotor blade widths) around any sensitive receptor. 
Noting the importance placed on ensuring that impacts of shadow flicker are determined and 
mitigated, the fact that two of the four projects did not consider shadow flicker is a concern. 
As the layouts of the turbines in all four projects were not final, the modelling undertaken in 
the two projects that did consider the impact would need to be redone once the final layout had 
been determined. In Project 1, the exclusion buffer proposed for the two identified sensitive 
receptors was less than the accepted 1 000-m. 
Aircraft and Radar Interference – The literature review on impacts of wind-energy facilities 
presented in Annexure I, provided conclusive evidence that wind-energy facilities interfere 
with aircraft radar and could pose a significant risk to aircraft safety. The review identified that 
the most effective mitigation measure determined to date is to place the facility beyond the line 
of sight of the radar. The possible impact on aircraft and radar interference was not assessed in 
any of the four projects. In the case of Project 2, a stakeholder specifically raised a concern 
regarding the safety of aircraft in the direct vicinity of the proposed wind-energy facility site. 
The bid process requires a specific consent letter from the South African Civil Aviation 
Authority. Should the South African Civil Aviation Authority consider the impact on radar and 
aircraft safety only after the EA is issued and a radar interference or safety concern is identified 
subsequently, the site would be fatally flawed. Such an outcome would be in direct conflict 
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with the positive EA. The EIA process has been designed to ensure that all possible impacts 
are considered in an integrated manner. 
It is possible to integrate the two processes and respect the mandate of both authorities should 
the request for consent from the South African Civil Aviation Authority be submitted at the 
same time and the EIA application to the competent authority. In this way, by the time the 
competent authority is required to decide, the input from the South African Civil Aviation 
Authority would be available. In the BA process, the South African Civil Aviation Authority 
would have three months to provide their input. The competent authority must insist that the 
EIA process is integrated to assist both the Department of Energy and the applicant by guarding 
against any fatal flaws, contradictory decisions and additional time and effort being expended 
due to cascading authorisations. 
Agricultural potential – The impact on agricultural potential was identified as an issue for 
consideration in the scoping report of all four projects. After the scoping process, this aspect 
was scoped out of Projects 1 and 4 because of the low agricultural potential of the sites. Project 
3 is the only study that sampled the soils on site to confirm the information determined through 
the desktop analysis. This example further illustrates significant variations of the level of 
assessment between projects. 
Geology, geohydrology and geotechnical – The literature review on impacts of wind-energy 
facilities contained in Annexure I identifies that the associated civil works are extensive due to 
the size of the foundation footings and the required service road network. As such, 
understanding the geology assists in assessing the risk of erosion, slope failure and 
sedimentation during construction. An understanding of the cut and fill requirements would 
determine the need for borrow pits or spoil areas, which all have their associated impacts, and 
would provide necessary information for consideration when determining the economic 
feasibility of the project. 
As these are important aspects from an environmental and economic perspective, it is a matter 
of concern that only Project 2 considered geology and geotechnical aspects. However, even 
though geology and geotechnical aspects were considered, the discussion was general. Cut and 
fill calculations were not provided in any of the projects, nor were areas for spoil dumps or 
borrow pits identified. The literature review highlighted that where the development was on 
agricultural land, it was important for farmers to understand from the onset the extent of 
damage to farming land to avoid conflicts at the construction stage. If the magnitude of 
disruption had not been determined by the assessment, it would not be possible to provide 
information to affected farmers. 
In discussion with Mike Levington31, it was confirmed that the detailed geology and 
geotechnical studies are undertaken after preferred bidder status is known, to reduce wasteful 
expenditure. This confirmation supports the statement made in Section 5.3.6, that the 
speculative nature of the bid process and the extended timeframe between authorisation and 
construction negatively affects the quality and completeness of the EIA process. To provide 
sufficient information for decision-making, while understanding that detailed geological work 
is only undertaken at construction stage, the Australian guideline suggests a two-tier 
assessment approach. In this manner information essential for design would be available at the 
EIA stage that could include, for example, slopes, rock formation, erosion potential and an 
estimation of the earthworks to be undertaken. A detailed study could be carried out later to 
inform construction planning. 
Turbine noise – Noise impact assessments were undertaken for all four projects, using proven 
methods and applying national standards to determine day-time and night-time noise levels. In 
all cases, the specialists restricted their assessment to measuring noise levels at sensitive 
receptors and did not include the identification of site-specific features that could create noise 
anomalies. The mitigation measure proposed in all four case studies was to maintain buffers 
around sensitive receptors. The buffers recommended ranged from 500-m to 1 500-m. A 1-000 
m buffer around a sensitive receptor is the standard mitigation measure. 
The value of undertaking a study in which noise levels are assessed at points relative to the 
preliminary turbine locations is questionable as the findings would be redundant should the 
positions of the turbines change. Table 11 reflects that in all four projects several amendments 
to turbine placements were made, highlighting that there was little value in undertaking in-
depth noise studies based on preliminary site plans. In Project 3, the specialist study indicated 
that a buffer should be maintained around a sensitive receptor. This buffer was not 
superimposed onto the final site plan and, therefore, was not captured in either the EA or the 
                                                 
 
 
31 Mike Levington, who is a Director and Partner of Kabi Solar, the vice chairperson for the South African Photovoltaic 
Industry Association (SAPVIA) and a member of the Ministerial Advisory Council for Energy (MACE) 
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EMPr. In the EA for the amended plan for Project 3, the recommendations of the noise impact 
study were not considered at all. 
The mitigation measure identified by the specialist, and on which the EA decision was taken 
for Project 4, was contradicted by the content of the EMPr. The report identified that daytime 
noise levels were not to exceed 45 dB(A), while the EMPr indicated that it should not exceed 
60 dB(A), without any motivation for the amendment. It is necessary to ensure that the 
specialist recommendations are explicit to allow a trail from the specialist report to the 
Environmental Impact Report to the EMPr. If the specialist findings are ignored, the value of 
paying for, and incorporating these studies into the EIA process becomes questionable. 
Impact on bats – The impact that wind-energy facilities could have on bats was identified in 
all four projects and was assessed in three. The three specialist assessments were initiated 
through desktop studies to determine the bat species likely to occur at the site, including 
vulnerable bat species and habitats that would attract bats. The desktop work was followed by 
fieldwork that spanned from two days to one year (five visits). Project 4 did not indicate the 
duration of the fieldwork. All the studies made use of acoustic bat detectors to identify bat 
species frequenting the site. However, the duration of monitoring and the placement of devices 
were different in each case. In Project 1, the specialist mounted the device on a vehicle and 
traversed the site randomly. Project 3, erected static bat detectors at identified sites, and Project 
4 did not indicate how the bat detectors were utilised. The monitoring for two of the projects 
spanned only one season, while for Project 1, monitoring was undertaken for a period spanning 
a full year encompassing all seasons. In addition to utilising acoustic bat detectors, Project 1, 
erected mist nets to capture bats, although it produced no results. 
The bat assessment for Project 3 provided a baseline for a post-construction monitoring 
programme that identified the turbines targeted for a monitoring campaign. However, as the 
turbines were not included in the EMPr and the site plan changed, it is unlikely that these 
turbines would be monitored post-construction or would still require post-construction 
monitoring at their changed locations. Projects 1 and 4 both recommended that a post-
construction monitoring programme should be developed but provided no further detail on 
what monitoring should be undertaken or the monitoring intervals that should apply. All studies 
proposed a turbine spacing setback of between 100 to 500 m from existing water bodies. The 
setback was not motivated or substantiated through the assessment in any of the four projects.  
Impacts on birds – Specialist studies were undertaken in all four projects. The methodology 
mimicked that of the bat study, with desktop work identifying bird species likely to occur on 
the site, including and prioritising vulnerable species according to their red data status. 
Similarly, the vegetation occurring on the site was identified and graded based on its ability to 
provide food and habitats that could support bird activity. Site visits lasting between one to 
four days were undertaken on all four sites. Bird activity and abundance were determined for 
three of the studies, with Project 4 being the only one to consider the site’s microclimate. 
Buffers of one to 1.5 km were proposed around sensitive areas in two of the studies. Buffers 
were included around water bodies and raptor nesting sites. These buffers were transferred to 
the final site plans. Fatal flaws because of bird sensitivity were not identified in any of the 
projects. 
The review of the bird and bat assessments again highlights the variable nature of the 
information provided by specialists when preparing their studies. In some respects, for 
example, the desktop studies, there was a high level of comparability between the studies. The 
field studies and assessment processes, however, showed little similarity. Similarly, the results 
determination varied between the projects. Three of the four projects prepared the evaluations 
based on the layout of the turbines. As the projects were at such an early stage of development 
when these studies were undertaken, and it is acknowledged in the studies that the site layouts 
would be amended, this method seems to be inefficient and ineffective. Project 4 did not relate 
the environmental sensitivity to the layout of the turbines, but rather considered the site 
sensitivity to the aspect being considered. Sensitivities were identified and buffers indicated. 
If this methodology is used, the assessment need not be redone should the layout change, as 
the site sensitivities are determined irrespective of the proposed layout. 
Projects 2 and 3 demonstrate that errors or omissions are made when transferring the 
information from the specialist studies into the final EIA report. Project 1 included a specialist 
recommendation that development of the northern part of the site should be delayed until more 
information on the bird traffic over the site was available. This recommendation was not carried 
through to the Environmental Impact Report and thus was lost. General recommendations tend 
not be carried through into the Environmental Impact Report. Only specific recommendations 
or firm statements are likely to receive attention. In Project 1, the specialist identified that bat 
activity on the site was low, but recommended a reduction in turbine blade speed to a maximum 
of between 4.5 to 5.5 m/s to reduce bat fatalities. This recommendation was not taken through 
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into the EMPr, probably also due to the ‘recommendation’ status of the comment. Including 
such a measure could significantly influence the viability of the wind-energy facility and could 
be regarded as being unjustified when bat activity was low. A different specialist later in the 
project timeline prepared the EMPr for Project 4. The EMPr referred to sensitivity around a 
Martial Eagle nest and made recommendations regarding mitigation measures. However, the 
presence of a Martial Eagle had not been identified in the original specialist report. Therefore, 
either (i) the specialist report was inadequate; (ii) the EMPr contained an error and included an 
impact that did not relate to the site; or (iii) the Martial Eagle moved onto the site after the 
specialist report was undertaken. 
The literature review identified that, based on the bird and bat activity identified on site, 
modelling should be undertaken to predict mortality rates. Post-construction monitoring should 
then be carried out to validate these predictions. If mortalities exceeded the predicted rate, it 
would signal the need to reassess the mitigation measures, and additional work could be 
required. Without such a prediction, the post-construction monitoring would have no baseline, 
and the question ‘How many fatalities would be too many?’ could be asked but not answered. 
None of the bird and bat assessments included modelling, even though the flight paths of 
raptors in Project 3 were mapped. Similarly, there were no predictions made regarding bird or 
bat mortalities. 
The random nature of the assessment methodology and the outcomes of the bird and bat studies 
highlight the need to provide more guidance on the requirements for an evaluation to ensure 
better comparability between reports. Standardisation of study methodology, interpretation, 
and monitoring requirements is required, which will ensure that results can be adequately 
interpreted and that surveillance data are useful to improve both the regional understanding of 
bird and bats and the general understanding of the interaction between birds and bats, and wind-
energy technologies. 
Natural heritage including biodiversity – The ecology report for Projects 2 and 3 were 
undertaken by the same specialist. In these two studies, there is generally no distinction 
between the desktop study and the findings of the fieldwork. Project 1, on the other hand, was 
comprehensive and is the only specialist report that was reviewed as part of the study that could 
be described as an assessment. The desktop data scan identified all the possible sensitivities. 
These were then mapped. This desktop work was followed by an on-site assessment that 
included the trapping of fauna, searching for flora and sampling to confirm wetland properties 
in depressions and valleys. The original sensitivity map was refined based on the site data 
collected, and buffers were indicated. This was followed by a two-day walk through of the site 
to identify any additional sensitive fauna and flora species requiring protection. The walk 
through identified nineteen individuals of three different species thought to be of concern. 
Based on the assessment work undertaken, the sensitivities were determined and statements 
made. All the sensitivities and the EA conditions were then included in the EMPr and 
mitigation measures confirmed. 
Projects 2 and 4 were the only project that used the scoping process as intended in the EIA 
regulations, which was to identify key impacts for further consideration and to screen out 
unimportant issues. However, even though some aspects were screened out in the scoping 
process, the environmental assessment practitioner lacked the confidence not to include them 
in the assessment. An example is agriculture; the scoping phase identified that based on the 
desktop study, the site assessment, the soil characteristics, soil profile and climatic conditions, 
the area was unsuitable for agriculture. Despite this, a specialist agricultural potential 
assessment was still undertaken. More guidance is necessary from the government to allow 
environmental assessment practitioners to have more confidence in their ability to screen out 
issues. 
The specialist studies for Projects 2, 3 and 4 concluded that many additional plans including 
management plans were to be prepared before construction. This deferring of studies 
unnecessarily draws out the assessment process. All studies contribute to decision-making and 
must be included in the EIA for consideration of stakeholders and the authorities. Management 
plans form part of the competent authority’s assessment of mitigation measures. The EA 
decision should be taken with the knowledge that mitigation measures proposed will manage 
the residual impacts identified. It seems that the environmental assessment practitioner could 
be providing more guidance to the applicant on what plans will be required. This will reduce 
additional effort from both the developer in contracting more specialists and the competent 
authority in reviewing and approving additional plans prior to construction. 
The biodiversity studies for Projects 1, 3 and 4 identified buffers in which development should 
not occur. In Projects 1 and 3 the buffers were easily identifiable on a map, but in Project 4, 
the buffers were not shown on the map included in the EMPr. In this case, the buffer would not 
be enforceable. Project 3 required the buffer areas to be cordoned off before construction, 
which provides for the most effective management measure. 
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For Project 4, different consultants prepared the draft EMPr and final EMPr. The final EMPr 
did not consider the scoping and EIA reports submitted in support of the EA. The EMPr re-
rated risks, thereby negating the original impact assessment and associated consultations. The 
final EMPr included a statement indicating that the indigenous riparian vegetation outside of 
the limits of disturbance must be maintained, and critical biodiversity information must be 
assessed before final placement of turbines and infrastructure. This statement is problematic 
on two levels. The first is that the EMPr is required to contain mitigation measures based on 
the impacts assessed. There should be no statements requiring additional assessment work at 
the EMPr stage as all the necessary mitigation interventions should be understood. Including 
such a statement represents a significant gap in the understanding of the purpose of the EMPr 
and impacts of the development on the site. 
Archaeology and palaeontology – Specialist reports were prepared for both archaeology and 
palaeontology for all four projects. The methodology used for the assessment included desktop 
work followed by field studies. The archaeological and palaeontology studies did identify 
valuable artefacts that are present on site. However, in all instances, there was a requirement 
for additional surveys to be undertaken once the construction begins. As for geotechnical and 
geohydrological assessment, the archaeology and palaeontology study could be formalised as 
a two-tiered process. 
Road traffic impacts – The literature review identified a need to consider the effects of 
transporting large turbine components by road and the increased heavy-duty traffic to deliver 
construction equipment. An American study referenced in Annexure I, identified that there 
could be significant damage to roads from such abnormal loads. A discussion on compensation 
and rehabilitation was considered necessary. 
Three of the projects considered this impact in general terms, while Project 4 did not identify 
or assess this impact at all. The literature review identified that farmers are specifically 
concerned about possible impacts to farm roads, which was confirmed in the scoping process 
for Project 2. At a consultation meeting, a farmer specifically asked about the maintenance of 
the farm roads. The assessment for Projects 1 and 2 entailed a desktop study that produced a 
route determination map. For Project 3, the assessment determined the additional number of 
trucks using the road during construction but did not assess the impact of the increased traffic. 
Project 4 included a mitigation measure in the EMPr that related to the mitigation of the impact 
of road damage although the impact was not identified or assessed in the EIA process. This 
demonstrates poor alignment between the impacts assessed and mitigation proposed in the 
EMPr. 
Visual impact – In all cases the potential visual impact was identified and assessed through 
modelling. However, only Project 1 indicated the visual impact the turbines would have on the 
views experienced by residents within the development footprint. This is one of the most 
convincing assessments reviewed in the case study exercise. A clear visual impression of the 
impact of the turbine on the resident’s view-shed was provided. From this photo montage, it 
could be seen that the turbines would impose on the visual experience of the surrounding area 
from the entrance to the house. It was, therefore, disappointing to note that the mitigation 
measure proposed a buffer of only 500 m from the homesteads, whereas, internationally 1 000 
m is the accepted norm. The smaller buffer distance was then transferred into the EMPr. 
In Project 2, the intensity and magnitude of the visual impact were determined as being high 
for homesteads beyond 1 km and up to 3 km. However, the magnitude of the visual impact 
closer than 1 km was not discussed. In their conclusion, the proximity of the farmstead to the 
wind turbines is indicated as being the main concern. It is, therefore, clearly a gap in the study 
that the impact on homesteads is not further assessed or mitigated. There was also no modelling 
of the anticipated impact or a statement on an acceptable buffer between the turbine and the 
homestead. Concerning the broader visual impact, the study made a general statement about 
turbines needing to be set back from the escarpment edge to reduce the visual impact. This 
statement did not, however, find its way into the mitigation proposed and, therefore, was not 
transferred to the EMPr. The statement was just that, a general statement that went no further 
than the specialist report. 
Similarly, Projects 2 and 3 included broad statements that the roads, should be placed in areas 
with least sensitivity. Such broad statements are not helpful to decision-makers who need to 
know, based on the expert assessment, if the impact is acceptable or not and if not, that 
mitigation measures can be implemented to ensure the acceptability. 
Decommissioning and restoration – the international literature review identified 
decommissioning activities, which include making financial provision for decommissioning 
and restoration, as aspects for consideration in the impact assessments. In South Africa, 
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regulation 31(i) of Listing Notice 1 of 2014 promulgated under the 2014 EIA regulations 
identifies the decommissioning of a listed activity as an activity that requires a separate 
environmental authorisation. Concerning provisions for decommissioning, presently only 
mining operations are legally required to provide for decommissioning and mine closure. This 
may change in time as Section 24P (7) of NEMA contemplates a wider applicability of financial 
provisioning obligation other than just mining. 
Due to the need to apply for a separate EA at the time of decommissioning and the absence of 
any legal financial provisioning requirements associated with wind-energy facilities, this 
aspect of the development is not considered as an impact at the time of preparing the EIA. The 
omission from the EIA seems reasonable in the South African context. Concerning restoration, 
the content requirements for an EMPr are enacted in Section 24N of NEMA and Annexure 4 
of the 2014 EIA regulations. Section 1(1)(d)(iii) and (iv) identifies the need to provide 
mitigation and rehabilitation measures for construction and post-construction. Mitigation 
measures related to post-construction are, therefore, covered under each impact in the existing 
EMPr requirement and are not assessed as a separate impact. 
Associated infrastructure and construction impacts – Annexure I identified the impacts of 
structures and infrastructure associated with the development of wind-energy facilities as an 
aspect that requires consideration through the environmental assessment. In South Africa, 
although listed separately and identified separately in the EIA application form, the impacts of 
associated facilities and infrastructure are considered as part of the main activity. Therefore, a 
consolidated assessment that covers associated facilities and infrastructure, is submitted. 
Cumulative assessment – The EIA regulations, 2014 (RSA, 2014b), require cumulative impacts 
to be considered under the scope of a BA and SEIR the process. Internationally, cumulative 
‘effects’ in the context of environmental assessment are required to be assessed under the 
European Union regulations. None of the projects considered in case study one undertook a 
cumulative impact assessment. The scoping process for Project 2 identified cumulative impacts 
as an aspect to be assessed through the EIA as there was another wind-energy facility in the 
vicinity. However, no assessment was carried out. The ecological specialist on Project 3 
concluded that the cumulative impact on Ecology for the development was low due to the small 
size of the development, although no specific assessment was undertaken. It is noted that the 
application was for two phases, each for 155 turbines. Project 4 identified that a cumulative 
study for noise should be undertaken. The nature of a noise study averages the noise for the 
site. Cumulative the impact of noise was assessed. 
Transfer of mitigation measures to the EMPr – The overall rating for the provision of 
environmental statements and the proposal of specific mitigation measures was a D - parts are 
well attempted but as a whole must be considered just unsatisfactory because of omissions or 
inadequacies. The worst score achieved for any of the aspects was the transferring of mitigation 
measures into the EMPr. The overall rating for this aspect was a E – Not satisfactory, 
significant omissions or inadequacies. This rating is significant as mitigation is an aspect that 
speaks directly to environmental protection and non-compliance. It was found that the transfer 
of information to the EMPr was poorly executed due in large to specialist statements not being 
clear, or the EMPr being a standard document used by the consultancy.  
Regional assessment – Although the aspect of whether a regional assessment could provide 
the same level of information as the specialist report was not scored, a discussion is provided.  
Shadow flicker – Although Project 1 and 4 modelled the shadow flicker impact on site, noting 
that the micro-siting for all of the projects changed substantially from the layout proposed in 
the final environmental impact report, by applying the generally accepted mitigation measure 
of not placing a turbine within 1 000 m of a sensitive receptors, the same or an improved 
mitigation outcome would have been achieved in all four projects through a regional 
assessment.  
Aircraft and radar interference – The possible impact on aircraft and radar interference was 
not assessed in any of the four projects. The effective mitigation measure for interference with 
radar was to site the turbines beyond the line of sight of the radar. Using a GIS application and 
knowing where radar installations are situated, it would be possible through a regional study 
to mitigate the impact. However, a site assessment and consultation with air traffic officials or 
the defence force would be recommended.  
Agricultural potential – In all cases, a regional assessment based on desktop information 
related to climate, soil type and current land-use would have come to the same conclusion as 
the specialist studies. However, the specialist work in study 2 included contacting farmers in 
the area which had a positive contribution to relationship building, identified in the literature 
review as being critical for the overall success of a wind-energy facility. 
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Geology, geohydrology and geotechnical – In all cases a regional assessment based on desktop 
information related to field crop boundaries and land capability would have come to the same 
conclusion as no agricultural assessment was undertaken using site-specific information.  
Turbine noise – Noise measurements were undertaken for each of the projects. However, the 
value of having undertaken these measurements at the preliminary phase of the development 
is debatable. The literature review identified that maintaining a buffer of 1 000 m around 
sensitive receptors is an acceptable mitigation measure unless there are specific site conditions 
that would require additional work. Accepting standard 1 000-m buffer zones around sensitive 
receptors may provide a more cost-effective and efficient outcome by allowing for varied 
turbine micro-siting options to be considered without the need for re-assessment of noise 
impacts, or for having undertaken unnecessary and expensive specialist investigations. 
Impact on birds and bats – For bats on site monitoring was carried out for all projects. 
Therefore, a regional assessment would not necessarily have come to the same conclusion. For 
birds, on site monitoring was done for Projects 1 and 3. Therefore, a regional assessment would 
not necessarily have come to the same conclusion. For projects 2 and 4 no on-site monitoring 
was done. Therefore, a regional assessment would not necessarily have come to the same 
conclusion.  
Natural heritage including biodiversity – For Projects 1 and 3, a regional assessment would 
not have come to the same conclusion as there was fieldwork done to confirm the desk top 
study. For Project 2, fieldwork was done, but it did not influence the assessment. Therefore, a 
regional study would have come to the same conclusion. For Project 4, a regional assessment 
would have come to the same conclusion, as the assessment was largely based on desk top 
work.  
Archaeology and palaeontology – For archaeology, site visits were done for all projects and 
sites were identified. A regional study would not have achieved the same level of assessment, 
although a final walk-through was required for all sites.  
Road traffic impacts – For all projects a regional study would have been able to achieve the 
same level of assessment provided by the environmental assessment practitioner.  
Visual impact –Visual assessments was modelled for Projects 1 and 3. Therefore a regional 
assessment would not have provided the same level of detail. For Projects 2 and 4, no site-
specific assessment was undertaken, and a regional assessment would have achieved the same 
degree of assessment.  
Social impact – The specialists went to the site for Projects 2 and 4 and interviewed farmers 
and documented the economic activity of the town. This could not have been achieved through 
a regional study.  
In general, six of the ten identified impacts could have been assessed through a regional study 
as on-site studies were not undertaken or the results would be of little value as they would 
change due to the turbine locations changing. However, biodiversity, archaeology, visual and 
social assessments must be undertaken through site investigations.  
5.4.3 What do the numbers say about effectiveness?  
Table 14 provides a summary of the effectiveness review of the four energy EIAs 
corresponding to the criteria adopted for the assessment as presented in Table 12 and Table 14. 
The results per project for the scoping process and the impact assessment process are provided 
in Table 14. The overall effectiveness of the projects is similarly included. Projects 1 and 4 
were the overall best performers. When considering the average, the scoping process is fairly 
well executed, but the assessment is less convincing, with the transfer of mitigation measures 
being the weakest scoring activity.  
The findings of the efficiency review provided in Table 14 indicate that: 
 EIAs undertaken in South Africa for wind-energy facilities identify the key issues 
associated with wind-energy technology comprehensively, on average over the four 
projects. The overall score was a D – Parts well attempted but must be considered just 
unsatisfactory because of omissions or inadequacies. Two impacts considered 
internationally and identified for assessment through the Equator Principles but were not 
considered in the South African EIA process are shadow flicker and the possible 
implications of the facility on aircraft and radar interference. The significance of omitting 
the impact of shadow flicker may be overcome by adhering to prescribed buffer zones 
around sensitive environments. However, not considering the impact that the facility may 
have on aircraft and radar may present a fatal flaw and is a significant omission. Cumulative 
effects were also not considered in a comprehensive manner which could lead to visual 
impacts. There is limited information on bird and bat fatalities from wind-energy facilities, 
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and therefore it would be difficult to undertake a study of the cumulative impacts on birds 
and bats. Nevertheless, a motivation for not considering this aspect would be expected.  
 On assessing the key impacts of the technology, the performance was reduced, the result 
was a D - Parts well attempted but as a whole must be considered just unsatisfactory because 
of omissions or inadequacies. The quality of the assessment is poor in many cases. The 
methodologies applied are not discussed. Studies vary substantially between assessments 
and are unverifiable. Also, the review established that although all assessments are 
supported by primary data collection activities, the quality of this data collection is not 
rigorous or well documented and no survey results are provided. There is a strong reliance 
on desktop information, thereby generating a general rather than a site-specific assessment. 
Data were not collected for all seasons and data collected during on-site visits were 
collected mostly over a period of not more than two to three days.  
The findings of the ‘efficiency and effectiveness of EIA in South Africa’ study were similar. 
In assessing direct impacts, 54% have been evaluated using methodologies that included a 
source (origin or cause), 33% assessed impacts using unclear methodologies and in 11% of 
the cases assessed it was not possible to determine the accuracy of the assessment based on 
the documentation provided. 
 On reaching a general conclusion on the significance and acceptability of identified 
impacts, their average score was a D over the four projects – parts are well attempted but 
as a whole must be considered just unsatisfactory because of omissions or inadequacies. 
The various specialists who contributed to the four EIAs provided broad recommendations 
based on studies that were undertaken over inadequate periods and covering only one 
season. 
 Providing acceptable mitigation measures was the area of the poor overall performance 
averaging a D over the four projects - parts are well attempted but as a whole must be 
considered just unsatisfactory because of omissions or inadequacies. Mitigation measures 
were broad, based on site layouts identified as being preliminary and that would change as 
additional information became available. The transference of mitigation measures proposed 
in the specialist report through into the EMPr scored the overall lowest score at an E – not 
satisfactory, significant omissions or inadequacies. The EMPrs contained standard non-
site-specific mitigation measures. 
 The ‘efficiency and effectiveness of EIA in South Africa’ study found that the magnitude 
and significance of the impact was reduced in 45% of cases. In 42% of cases there was an 
indication that some or more significant impacts could be minimised to some extent, but in 
12% of cases there was no attempt to mitigate negative impacts. 
Table 14: Outcome of the impact assessment phase of the effectiveness review for wind-energy facilities 
in SA 
Source: Summary based on Annexure IV 
 
5.4.3.1 Review of the effectiveness and efficiency of EIA in South Africa  
As discussed in Section 3.3.4, at the height of the criticism of the EIA process in 2010, the 
Department of Environmental Affairs commissioned a study to review the effectiveness and 
efficiency of EIA in South Africa. Although the study did not look at workload drivers and the 
efficiency of the EIA system in relation to amendments and additional applications, it did 
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consider effectiveness. The ‘Review of the Effectiveness and Efficiency of EIA in South Africa’ 
(Department of Environmental Affairs and Tourism, 2010) evaluated 502 case files and 
distributed five questionnaires to scope the sector’s perceptions concerning the EIA process. 
The criteria used to evaluate efficiency and effectiveness was based on the Sadler, Lee and 
Coley approach. 
Based on the 502 case files reviewed, the finding was that on average the EIA process was 
effective in achieving the selected criteria for effectiveness between 46% and 65% of the time. 
The assessment indicated that projects fared well regarding meeting administrative 
requirements, but not so well with regard to the evaluation of substance. The main trend 
identified was that the EIA process generally served to provide a motivation for the 
development and to generate mitigation measures rather than assessing whether the project 
should be authorised. In addition, almost 70% of the conditions of approvals were extensive in 
nature. In many cases, however, the ‘comprehensiveness’ of the conditions were questionable, 
and conditions were often unnecessarily onerous and focused on pedantic post-approval 
activities that were to be undertaken instead of specifying desired outcomes. In some cases, the 
conditions also included aspects, which were to avoid or minimise impacts that should have 
been addressed in the EIA. In general, the review found that conditions were clearly cut and 
pasted from other documents and often did not make sense. In many cases, there was no 
evidence that the contents of specialist studies or EMPrs, which formed part of the assessment, 
were incorporated into the conditions. The DEA study report found this concerning as one of 
the key outcomes of the EIA process is to identify appropriate mitigation measures, which in 
turn should form part of the EMPr. 
The results from the general questionnaire identified that both officials and practitioners did 
not link the purpose of the EIA to ensuring or promoting sustainable development. In addition, 
the biodiversity conservations imperative set by NEMA as a cornerstone of sustainable 
development was not adequately reflected in EIA processes. This was especially the case with 
respect to how the local site-specific issues influenced the broader biodiversity context. 
The overall finding of the work was that the effectiveness of EIA in South Africa in meeting 
the requirements in terms of NEMA is marginal at best. The study found that the EIA was also 
not equally effective for all types of applications, e.g. electricity grid infrastructure. In this 
instance, the report found that the EIA would perform better if it were being undertaken in a 
strategic context. In this regard, consideration should be given to the use of other instruments, 
which include Strategic Environmental Assessments. With respect to the efficiency of EIA, the 
study found that the process was relatively efficient, with only a relatively small number of 
EIAs taking much longer than the average. Where performance was lower than average, there 
was a high number of applications. It was, therefore, important to eliminate activities from the 
EIA process that could be equally well managed through other instruments. 
When reflecting on the results of the EIA review of case study one and the ‘Review of the 
Effectiveness and Efficiency of EIA in South Africa’, – it appears that many of the same issues 
are being recorded ten years on. The EIA process still motivates the development project rather 
than identifying and avoiding environmental sensitivity. The conditions of approval are still 
onerous and focused on post-approval activities that could be covered in the EMPr. Conditions 
include aspects that should have been dealt with in the EIA, and in some cases conditions are 
not relevant to the sensitivity of the site.   
5.4.4 Wrapping up on impact assessments and specialist studies 
The analysis in this section concluded that environmental assessments that have been 
undertaken for wind-energy projects bid in the REI4P did not realise or fully achieve several 
of the key objectives of the EIA process, thereby negatively affects the integrity of the process. 
These objectives include reducing the risk of fatal flaws, integrating comments of various 
departments, assessing cumulative impacts and linking the site assessments to the broader 
context of sustainable development. 
The administrative aspects of the EIA process were well executed, achieving a high level of 
diligence in identifying potential impacts, identifying relevant policy and legislation and 
consulting with stakeholders. Although the identification of impacts was successful, three 
aspects of concern were highlighted. 
The first related to the standard list of specialist studies undertaken which in some cases were 
not necessary, this practice points to a ‘checklist’ approach to the process which is not the 
intention of the EIA process. The process should focus on impacts that could have a significant 
detrimental effect on the environment. 
The second concern relates to data, where several shortcomings were identified with the data 
used for the screening, including referencing meta-data, and the use of outdated data. 
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The third aspect relates to the scoping report exceeding its intended purpose and becoming the 
assessment rather than identifying the scope of the required assessment. This leads to 
significant repetition and a confusion of objectives of the documents. 
The impact assessment process is less successfully executed. The actual assessment of the 
severity of the impacts and reaching a conclusion regarding significance was low. This stage 
of the EIA process also suffered from poor data and the inadequacy or lack of seasonal data. 
The documentation of method statements for fieldwork was not consistent, and no standard 
assessment methodologies were apparent within the four projects. Two exceptions were noted, 
being the noise impact studies and the heritage studies. These evaluations used standard 
methods and documented the field research. The lack of standard evaluation procedure 
represents a deficiency as it does not allow for comparisons to be drawn between the 
assessments. This poses a significant challenge to the decision-maker as there is no benchmark 
against which to test the assessments for quality and completeness. The assessment process is 
compromised further by a tendency for specialists and environmental assessment practitioners 
not to draw clear and definitive conclusions to assist the decision-maker. The assessments are 
undertaken on a specific layout of infrastructure, which renders the assessment irrelevant 
should the layout change, which was the situation for each wind farm assessed. No cumulative 
studies were undertaken over the four projects. 
The identification and documentation of mitigation measures, which is critical for managing 
negative impacts, were low. Mitigation measures were found to be general and not site-specific 
and inadequately identified and transferred from specialist reports. 
In summary, it is noted that obtaining an EA is a legal requirement and a bid requirement, thus 
it is evident that proponents attempted to meet the legal requirement in order to reduce legal 
risks and to facilitate financial approval should they become preferred bidders (compliance to 
the Equator principles). However, in this case it is clearly evident by the EIA was being done 
well before the proponent had made sufficient decisions on the development for the EIA 
findings to be of any value. Therefore, although there was legal compliance the effectiveness 
of the EIA process was not achieved.  
Therefore, in conclusion on efficiency and effectiveness the finding of the assessment in case 
study one identified that the current environmental authorisation framework as it applies to 
REI4P is not optimally effective. Decision-making is based on inconsistent base data, poorly 
collected and documented field data, non-standard assessment procedures and generalised 
mitigation measures. These limitations negatively affect the integrity of the process. A 
streamlined and consistent process must be considered where the decision-maker provides 
more guidance to environmental practitioners and the specialists as to the expected outcomes 
of the various impact assessments. There must be an insistence on the use of current and 
identifiable base data, uniformity in the collection and reporting of field data and consistency 
in the outcomes of impact assessments for specific environmental aspects. Linking a 
competitive bid process to a site authorisation process does not affect efficiency. Inefficiencies 
in the system relate to the way the assessments are carried out and not the numbers of 
applications. 
5.5 Summing up 
Research question one and two related to the efficiency and effectiveness of the EIA process 
as it relates to the REI4P.  
Research Question 1 asked: How efficient is the current environmental authorisation 
framework as it applies to REI4P? and 
Research Question 2 asked: How effective is the current environmental authorisation 
framework as it applies to the REI4P?  
The analysis of the current environmental authorisation framework as it applies to REI4P has 
revealed that it is neither efficient nor optimally effective. Changes to both the REI4P and the 
EIA process are required. 
One of the obvious changes that can be made to the REI4P process to improve efficiency is to 
allow the EA to be obtained post-bid. This would have reduced the number of EAs to ninety. 
A post-bid scenario is presently applied to securing a water use license from the Department 
of Water and Sanitation. At bid submission, the bidder is merely required to submit an 
acknowledgement from the Department of Water and Sanitation of the notice of their intention 
to apply for a Water Use License. From a time-perspective, a post-bid EA is feasible. Table 5 
indicates that the time between the bid submission and the financial closure has been 12.3 
months on average over the three finalised bid windows. Noting that the newly legislated 
timeframe for the submission and review of EIA in the 2014 EIA regulations is 300 days (10 
months), it would be possible for the EIA to be undertaken between preferred bidder 
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announcement and financial closure. Not only would this assist in reducing the numbers of 
applications received, but it would also bring the time between the initiation of the EIA process 
and the construction of the project closer. However, to reduce the possibility of fatal flaws, it 
would be necessary to improve the environmental screening process. The introduction of the 
screening tool and renewable energy development zones, which are discussed in Chapters 6 
and 7, do provide improved screening, which makes this proposal plausible.  
In addition, the closer the EA date is to the construction date, the more complete and current 
the information supporting the EIA would be. Therefore, moving to a post bid authorisation 
would reduce the need for conditional Environmental Authorisations, which in turn will reduce 
the numbers of amendments and additional authorisations associated with the project. 
The review has identified that several changes can be made to the EIA development and review 
procedures that could ensure improved efficiency. These are as follows: 
 More effective pre-application screening must be applied. Improved screening will reduce 
the number of applications required; 
 The EIA review process must facilitate a situation where it is possible to scope out issues 
identified as not being relevant to the specific project based on site sensitivity; 
 The use of spatial tools should be considered to provide more spatial context and reduce 
the complexity of project-level EIAs; 
 The EIA assessment must refocus its attention to determining the sensitivity of the site and 
then assess the impact of the development footprint on the site. This would reduce the 
number of amendments required as an amendment would not be necessary for minor layout 
changes unless the development footprint encroaches on an identified sensitivity; 
 Standard buffers should be identified to mitigate standard impacts like noise and shadow 
flicker. This will reduce the number of specialist studies required thereby reducing the level 
of review effort; 
 Environmental Authorisation conditions should reflect site-specific issues that have not 
been covered in the EMPr to lessen the duplication of EA conditions to the mitigation 
measures contained in the EMPrs. 
 The tendency to include standard Environmental Authorisation conditions must be 
eliminated. 
The review has identified that several changes can be made to the EIA development and 
evaluation procedures that could improve the effectiveness of the EIA process. These are as 
follows: 
 Guidance is needed on specific specialist studies, e.g. bird, bat and general biodiversity 
studies to ensure that studies are undertaken for all seasons, they are relevant, are 
comparable, produce conclusions that are useful in the EIA process and provide mitigation 
measures that are easily transferrable into the EMPRs; 
 Cumulative impacts must be assessed, and the decision-maker should provide guidance on 
the locations and status of other facilities to be considered through the assessment; 
 Impact Assessments should be outcomes-based; the assessments must reach a concluding 
statement that is helpful to the decision-maker; 
 Assessment should consider the existing state of the environment and add the additional 
impacts to ensure a full understanding of the levels of acceptable change; 
 The impact hierarchy must be applied which prioritises impact avoidance rather than 
merely applying mitigation measures; 
 The decision maker and government stakeholders who have the mandate to provide 
authorisations and consents must submit their inputs through the EIA comment period to 
ensure integration of requirements. The 2014 EIA regulations do not provide additional 
opportunities to provide input; 
 Employ screening systems which can be used to inform the development footprint. 
Currently, the desktop assessment just identifies the environmental features but does not 
assist with micro-siting of the development footprint; and 
 Current standard data can be made available for the use of environmental assessment 
practitioners to improve the overall quality of the base data used for the assessment. This 
will improve the effectiveness of the assessment. 
Concerning the REI4P, the conclusion on efficiency highlights the need for the careful 
consideration of all aspects of a major programme before it is launched to ensure that possible 
unintended consequences that affect the overall efficiency of the programme are avoided. 
Concerning the EIA process, several shortcomings and inefficiencies were identified in both 
the impact assessment development and the review that need to be addressed. 
Recommendations are made above that could assist in addressing some of these shortcomings. 
However, the assessment does point to the need to consider a different approach to 
environmental impact assessment. 
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6 CHAPTER SIX: SEA - CAN IT STEP UP?  
Chapter 6 introduces the concept of mega-scale infrastructure development and the 
‘business unusual’ approach of the Department as a response to meeting the 
expectations of a streamlined EA process while maintaining the highest level of 
environmental protection. The approach proposed the development of a series of 
Strategic Environmental Assessments (SEAs) to support government’s development 
priorities.  
This Chapter identifies the various spatial tools provided for in NEMA, introduces the 
SEA methodology and follows the debate on SEA effectiveness. It discusses the 
implementation of two international projects that had similar objectives to the 
Department’s SEAs and in which an SEA ‘methodology’ was applied to the roll out 
of wind-energy projects and transmission expansion. Through deliberation on the two 
projects it was determined that where the SEA methodology was applied to answer 
specific questions, it was able to be effective. Elements of the studies that contributed 
to the success were noted for consideration in the evaluation to be undertaken in 
Chapter 7 of the effectiveness of the Department’s energy SEAs.  
6.1 Background 
Without having had the benefit of the findings of the analysis of the authorisation process 
provided in Chapter 4, it was never the less evident to the Department that authorising hundreds 
of unsuccessful renewable energy projects was neither sustainable nor desirable. On this basis, 
in late 2011 the Department decided to investigate a contemporary approach to authorising 
applications related to the renewable energy sector as a pilot for the large-scale Strategic 
Integrated Projects (SIPs) contemplated in the National Infrastructure Plan. The objective of 
the approach was to reduce the number of applications received, instil confidence in the siting 
of renewable energy projects, and harmonise the commissioning timeframes of generation and 
transmission infrastructure. The outcomes were to be adaptable and not compromise the level 
of environmental protection afforded by the EIA process. 
Considering these objectives, the Department, as the national coordinator for impact 
assessment, initiated an approach that would delist PV and wind technologies together with 
their associated grid infrastructure from the requirement to obtain environmental 
authorisations. The delisting would only apply to certain geographical areas identified and pre-
assessed, utilising an SEA approach and be restricted to areas of low sensitivity. Three SEAs 
were proposed32, two dealing with renewable energy technologies, specifically solar PV and 
wind-energy, while the third focused on the grid expansion plans of Eskom.  
The approach was discussed with the Department of Energy and was agreed to in principle. In 
January 2012 the concept was presented to a MinTech working group33. MinTech is part of the 
national environmental coordinating structure, where the administrative heads of the provincial 
and national departments of environment as well as the CEOs of the State Owned Enterprises, 
meet to discuss issues affecting the coordination of the environmental functions. Based on the 
presentation and ensuing discussion, MinTech approved the concept and adopted the 
recommendation to proceed with commissioning the SEAs. 
The inspiration for the pre-assessment and delisting concept came from government’s adoption 
of a changed approach to the provision of service delivery that emerged from the Planning 
Commission’s analysis of the shortcomings of the current delivery model. Government is 
moving towards large-scale infrastructure development to unlock resources and create jobs. 
Chapter 2 introduced this approach, which moves beyond single interventions to a model of 
Strategic Integrated Projects (SIPs). Figure 14 illustrates the scale, and the catalytic and 
interrelated nature of the projects. It demonstrates the shift from project-level, municipal 
infrastructure projects to regional and national projects, unprecedented in South Africa 
regarding scale and intensity. 
As an example, the description of SIP 1 in the National Infrastructure Plan, articulates the 
intended impact of these strategic projects:  
Investment in rail, water pipelines, and energy generation and transmission 
infrastructure will unlock the rich mineral resources in Limpopo resulting in up 
to 98 000 direct jobs across the areas covered. Urban development in the 
Waterberg will be the first major post-apartheid urban centre and will be a green 
development project. Mining includes coal, platinum and other minerals for local 
use and export, hence the rail capacity is being extended to Mpumalanga power 
                                                 
 
 
32 The wind and solar SEAs were developed through a combined process.  
33 Unpublished presentation entitled “Infrastructure Build programme – progress on SIP 1-18” presented at the MinTech 
working group meeting held from 28 to 30 January 2013. 
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stations and for export principally via Richards Bay and in future Maputo (via 
Swaziland link). The additional rail capacity will shift coal from road to rail in 
Mpumalanga with positive environmental and social benefits. Supportive logistics 
corridors will help to strengthen Mpumalanga’s economic development.’ 
(Presidential Infrastructure Coordinating Commission, 2012). 
 
Figure 14: Illustration of the concept of Strategic Integrated Projects 
Source: National Infrastructure Plan, (Presidential Infrastructure Coordinating Commission, 2012) 
In the same way, as development in South Africa is changing in scale, influence and 
management, the systems that support service delivery must transform to keep pace and remain 
‘enabling’, including the EIA and EA processes. These processes must evolve to satisfy the 
expectation of a quickened pace and amplified impact of service delivery to remain relevant. 
The Department regarded the move towards large-scale integrated projects presented by the 
SIP programme, as an opportunity to improve the services that the sector provides. 
The realisation within the Department that the environmental legislative framework needs 
modification is not an isolated notion. There is a growing international awareness that the world 
is moving towards service delivery through ‘mega-infrastructure’, and impact assessment 
methodology must similarly adjust. In this regard, the International Association for Impact 
Assessment (IAIA), which brings together the various disciplines concerned with impact 
management, hosted a training session at the end of 2015 specifically to consider impact 
assessment ‘through the lens of mega-infrastructure projects’. The debate considered the 
concept of ‘sustainable mega infrastructure’, and how to embrace the opportunities that this 
new way of doing business offered (International Association for Impact Assessment, 2015). 
6.2 Business unusual, what does NEMA offer? 
Having in mind the problem statement as highlighted in Section 6.1, i.e. to reduce the numbers 
of applications received for activities related to renewable energy and transmission 
infrastructure, it was decided to consider the exclusion or de-listing of these activities from the 
need to obtain an environmental authorisation. NEMA makes provision in Sections 24(2)(c) to 
(e) for the exclusions and delisting of activities and identifies the circumstances under which 
these exclusions may apply. The delisting provision is contained in Section 24B(1). The 
options are as follows: 
 Under Section 24(2)(c) and (e), listed activities can be excluded nationally or in 
geographical areas based on environmental attributes. The areas in which exclusions apply 
may be specified using a spatial tool or adopted environmental management instruments. 
 Section 24(2)(d) allows listed activities to be excluded from obtaining an environmental 
authorisation but requires that they comply with prescribed ‘norms or standards’. Once 
excluded, no further assessment is required. 
 Under Section 24B(1), certain activities can be delisted nationally and no Environmental 
Authorisation is required once delisted. 
The choice of spatial tools or environmental management instruments referred to in Section 
24(2) that can be used to support an exclusion are contained in Sections 24(5)(bA) of NEMA, 
as follows: 
 Environmental management frameworks (EMF); 
 Strategic environmental assessments (SEA); 
 Environmental impact assessments (EIA); 
 Environmental management programmes (EMP); 
 Environmental risk assessments; 
 Environmental feasibility assessments; 
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 Norms or standards; 
 Spatial development tools; minimum information requirements; or 
 Any other relevant environmental management instrument that may be developed.  
Having analysed the list of instruments, it was decided to consider either an EMF or a SEA. 
These two instruments applied an investigation and environmental impact assessment process, 
which was required when the actions of the regulator could potentially affect an individual’s 
environmental rights. An EMF is defined in the Environmental Management Framework 
Regulations (RSA, 2010b) as, ‘a study of the biophysical and socio-cultural systems of a 
geographically defined area to reveal where specific land uses may best be practised and to 
offer performance standards for maintaining the appropriate use of such land’. According to 
the regulation, an ‘Environmental Management Framework must include an assessment of the 
desired state of the environment and the way forward to reach the desired state’. As part of the 
content of an EMF, the kind of development or land uses that would be undesirable in the area 
are to be included.  
The intention of the new authorisation approach was not to identify undesirable or desirable 
land-uses for any one geographical area. Therefore, the EMF as an instrument to delist was 
ruled out. In addition, information provided in the Draft Environmental Management 
Framework Strategy (Department of Environmental Affairs and Tourism, 2014a) indicates that 
52 EMFs had been prepared between 1998 and 2014. Although nineteen of these EMFs had 
been gazetted, to date there has been no activities excluded in a geographical area based on an 
EMF. There have also been no procedures gazetted from an EMF that have simplified or 
streamlined the EIA process within the field of study. The first intervention is planned in late 
2018, with the implementation of the Gauteng Standard, which was based on an adopted EMF.  
Thus, the SEA was recognised as the appropriate environmental management instrument to 
identify and pre-assess geographical areas in which the exclusion or delisting of energy 
activities could be allowed and to establish the conditions under which this could occur. The 
next section will consider the SEA in detail to give a broad understanding of the instrument 
and its potential uses. 
6.3 Getting to know the SEA 
Chapter 1 identified that although the principles and concept of sustainable development had 
been articulated as early as 1669, sustainable development was only mainstreamed into 
international environmental policy in the late 20th Century through several important 
endeavours that took place between the 1970’s and the early 2000’s. These included the 1972 
Club of Rome report on ‘The Limits of Growth’ and the 1987 Brundtland Commission’s report 
‘Our Common Future’. These reports addressed the world’s finite resources and the need to 
distribute them evenly and with future generations in mind. Two major international events 
were instrumental in driving the concept. The first was the Rio Earth Summit of 1992, which 
outlined an action plan for sustainable development and called for Environmental Impact 
Assessments to be undertaken for proposed activities that are likely to have a significant 
adverse impact on the environment. The second was the 2002 World Summit on Sustainable 
Development, at which the notion of development that aims for equity within and between 
generations was reinforced.  
According to Tetlow & Hanusch (2012) and Partidário (2007), it was in 1989’s that the term 
‘strategic environmental assessment’ was coined by Wood & Dejeddour (1992). In their 
interim report to the European Commission, they described SEA as being appropriate to 
policies, plans and programmes that were more strategic in nature than individual projects. The 
SEA was part of the drive to implement sustainability, and in 2001 the European Union adopted 
the use of SEA through its Directive 2001/42/EC. This Directive requires plans and 
programmes that could have an impact on the environment to be subjected to environmental 
assessment during their preparation and before their adoption (Commission of the European 
Communities, 2009). The Member States were required to integrate the Directive into their 
legislative framework by 2004. SEA has a strong sustainability purpose and according to Byron 
& Treweek (2005) is a valuable tool for mainstreaming biodiversity into the planning and 
implementation of development. The Convention on Biological Diversity (United Nations, 
1993) in Article 14(a) specifically requires parties to introduce procedures requiring 
environmental impact assessment of proposed projects that are likely to have a significant 
adverse effect on biological diversity. Article 14(b) requires parties to introduce arrangements 
to ensure that the environmental consequences of its programmes and policies that are likely 
to have significant adverse impacts on biological diversity are duly considered (United Nations, 
1993).  
Due to its legal status in the European Community, SEA methodology has been applied to 
plans, policies and programmes for several years in Europe. Therefore, the concept, the 
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philosophy and implementation of SEA has been extensively studied and debated in impact 
assessment literature internationally over the past 25 years.  
6.3.1 Introduction to SEA in South Africa  
There is no legal requirement for SEA in South Africa, although the practice of SEA is well 
established (Retief, 2005). Notwithstanding the use of SEA methodology, few academic papers 
on SEA in the South African context have been published. An extensive national literature 
review on SEA carried out in 2005 reported the available literature comprised largely of 
legislation, guidance manuals, unpublished reports, and conference proceedings Retief (2005). 
In this regard, the annual South Africa IAIA conference proceedings provided Retief with 
valuable insights into the evolution, the national debates and practice of SEA.  
A major contributor to the discussion on SEA came with the publication of the CSIR Primer 
Document on SEA (Council for Scientific and Industrial Research, 1996). This document was 
published to spark debate on the use of SEAs and to develop, test and apply a form of SEA that 
bridged the gap between planning and Integrated Environmental Management in South Africa. 
The document identified that, while the EIA focuses on the effects of development on the 
environment, SEA looks at the influence of the environment on development opportunities. 
The CSIR Primer document concludes that SEA has considerable potential as a tool for 
planning and policy-making in South Africa. It also recognises the value of using map overlays 
enabled by a GIS-based approach to predict land use suitability and to model the effects of 
different forms of development. It found that when applied to policies and plans, the GIS-based 
approach could also be used to test scenarios and predict cumulative impacts (Council for 
Scientific and Industrial Research, 1996). 
The White Paper on Environmental Management Policy for South Africa (RSA, 1998b) 
discussed the potential of SEA to contribute to meeting the objectives of integrated 
environmental management. This policy paper identified the SEA as a supportive measure for 
meeting policy objectives to enhance the quality of the environment and manage environmental 
impacts (RSA, 1998b). To provide further clarity on SEAs and their use, the Department of 
Environmental Affairs published two guidelines on SEA between 2000 and 2004. The first 
guideline, entitled ‘Strategic Environmental Assessment in South Africa: Guideline Document’ 
(Department of Environmental Affairs and Tourism, 2000), set out a definition, an approach, 
principles and process elements for SEA. The second guideline, which was part of the 
Integrated Environmental Management Information Series, simply entitled ‘Strategic 
Environmental Assessment’ (Department of Environmental Affairs and Tourism, 2004), 
expanded on the definition by including ‘policies’. It considered the benefits of SEA, the 
differences between SEA and EIA, the principles of SEA, and key characteristics and 
recommendations for best practice. Although it developed the policy context implementation 
guidelines for SEA, the Department itself did not commission or develop any SEAs until the 
first two that are the topic of this thesis.  
6.3.2 Justification for SEA over EIA 
The international and national research into SEA identify three broad justifications for its use 
(Stinchcombe & Gibson, 2011; Thérivel & Partidário, 1996; Retief (2007). Firstly, they found 
that SEA emerged from and in response to, the limitations of project-level environmental 
assessments. Secondly, the SEA could address the need to incorporate the concept of 
‘sustainability’ into strategic level decision-making. Stinchcombe & Gibson (2011) described 
project-level assessments to be ‘reactionary, narrow and poorly integrated into broader 
political and economic processes’. In contrast, they found SEA to be an analytical tool used to 
inform otherwise current policy, programme and plan development, and a replacement for 
conventional decision-making approaches at the strategic level. Thirdly, Sadler (1996) and 
Stinchcombe & Gibson (2011) agree that SEA allows for ‘tiering’. Tiering can help pre-
identify those topics that warrant detailed examination at the project-level, thereby focusing 
and simplifying project-level assessment (Stinchcombe & Gibson, 2011).  
6.3.3 SEA debate 
The literature identifies that SEA is a contested topic, with several features of the SEA being 
discussed. This section will consider three main areas of the debate:  
 The role of SEA in planning. There seems to be little clarity or agreement on what precisely 
a SEA is and what it aims to achieve;   
 The application of SEA – Some view SEA as a structured process applying quantitative and 
hard scientific methods, others see SEA as a flexible and adaptable process applying softer 
qualitative and value driven methods. (Retief, 2007; Noble, 2002; Gazzola & Rinaldi, 
2016); and  
 the performance or effectiveness of SEA in influencing decision-making and sustainability 
(Retief, 2007; Tetlow & Hanusch, 2012; Lobos & Partidário, 2014; Chanchitpricha, C., 
Bond, A. & Cashmore, 2011).  
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The work of Silva, Selig, Leripio & Viegas (2014) in documenting and grouping over 106 
different definitions of SEA between 1992 – 2011, assists in tracing the ‘conceptual evolution’ 
of SEA over the past two decades. It reinforces the idea that the debate on the practice of SEA, 
both in terms of concept and methodology, is ongoing (Silva et al., 2014). This work is used in 
the discussion below, which identifies a traditional and new look interpretation of SEA as 
derived from impact assessment literature.  
6.3.4 Traditional interpretation of SEA 
6.3.4.1 Traditional Role for SEA  
As mentioned in Chapter 1, there is a traditional interpretation of the role for SEA, highlighted 
by the following sample of definitions. 
The formalized, systematic and comprehensive procedure for evaluating the 
environmental effects of a policy, plan or programme and its alternatives, including 
the preparation of written reports on the findings of that evaluation and using the 
findings in publicly accountable decision-making.’ (Thérivel & Partidário, 1996) 
Section 8 of the EU Directive on SEA (2001/42/EC SEA) reaffirms this role for 
SEA’s and reads as follows: ‘…… an environmental report should be prepared 
containing relevant information as set out in this Directive, identifying, describing 
and evaluating the likely significant environmental effects of implementing the plan 
or programme, and reasonable alternatives taking into account the objectives and 
the geographical scope of the plan or programme’ and ‘Strategic environmental 
assessment (SEA) is a method that attempts to assess systematically the 
environmental impacts of decisions made at policy, planning and programmatic 
levels’ (Kørnøv, 1997, quoted in Silva et al., 2014).   
The role of SEA as described above is passive and informative, with SEA being applied to 
assessing the environmental consequences of decisions made at the policy, planning and 
programmatic levels and identifying reasonable alternatives. The role of SEA in the context is 
intended to change behaviour but not through the moulding of the policy plan or programme, 
but by predicting impacts of actions, reporting on them and proposing alternatives (Lobos & 
Partidário, 2014; Silva et al., 2014; Bina, 2008). In this role, SEA practitioners are expected 
perform analyses in a neutral manner (Lobos & Partidário, 2014), and decision-makers are 
expected to accept these outcomes and implement them in policy-making. Here the policy-
maker does not participate in the process, and the environmental analysis is done outside of the 
development objectives of the decision-maker (Lobos & Partidário, 2014). In this case, the 
theory is that if environmental aspects have been considered at the very earliest stage of the 
development of the plan, policy or programme, the sustainable development agenda will be 
advanced (Lobos & Partidário, 2014; OECD, 2006). Another debate that has a bearing on the 
form of the SEA is its inclusion of only biophysical environmental issues, or alternatively need 
to incorporate also social, economic and environmental values (Wallington, Bina & Thissen, 
2007).  
6.3.4.2 Traditional application of SEA  
Similar to the role of SEA, there is a traditional application called the EIA-based SEA that sees 
the application of SEA as a structured approach following that of EIA, (Fischer, 2003). Here 
the SEA will follow procedural stages aligned with the traditional impact assessment, which 
includes ‘specifying the issues’, ‘goal setting’ and ‘assessment’ and which encompasses tasks 
related to information collection, processing and alternatives consideration (Fischer, 2003). 
This approach is evident in the following sample of definitions provided by Silva et al. (2014): 
An assessment is considered to be a SEA if it applies EIA principles to a PPP 
(Nooteboom, 2000 in Silva et al., 2014); 
A strategic form of EIA, that may be derived from EIA or from policy appraisal, 
but essentially intended to identify and assess the likely significant effects of a 
policy, plan or programme on the environment, the results of which are then 
taken into account in the decision-making process (Sheate et al., 2001 in Silva 
et al., 2014); and 
SEA is application of EIA to strategic actions such as a policy, plan or program 
(PPPs) (Cun-Kuan et al., 2004 in Silva et al., 2014).   
Fischer (2003), describes SEA as the ‘big brother’ of EIA, intended to be a pro-active 
instrument for addressing environmental consequences before implementation. In this case, the 
application as described is a structured and linear process applying quantitative and hard 
scientific methods. According to Bina (2008), the EIA type SEA, is an instrument focused at 
only one stage in the planning and decision-making process. This approach supports the 
assessment and reporting role of the SEA.  
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6.3.4.3 Traditional evaluation of effectiveness of SEA  
The traditional approach to the evaluation of the performance and effectiveness of SEA follows 
the definition proposed by Bina, Jing, Brown & Partidário (2011). Effectiveness – indicating 
that something is ‘adequate to accomplish a purpose; producing the intended or expected 
result’ or that something is ‘actually in operation, or in force; functioning’. Effectiveness is 
described through an ‘expression of the purposive nature of the impact assessment’, and it 
refers to ‘the procedural nature of the impact assessment’. Therefore, effectiveness is largely 
evaluated using case analyses, focusing on whether the SEA achieved its purpose, how it 
complied with minimum legal requirements, the quality of the process and outputs, the 
comprehensiveness of the report, the participatory methods used, independence, credibility, 
inclusiveness, timeliness, and benefit-cost ratio (Stoeglehner et al., 2009; Bina et al., 2011; 
Gazzola & Rinaldi, 2016; Runhaar, Van Laerhoven, Driessen, & Arts, 2013). This type of 
effectiveness is described as ‘procedural effectiveness’ with an important component of 
effectiveness dealing with the quality of the Environmental Impact Report and the adherence 
to procedures (Sandham & Pretorius, 2008; Bina et al., 2011; Fischer, 2007).  
6.3.5 New look SEA  
6.3.5.1 Role  
The traditional narrow focus of SEA on impact assessment and providing sound information 
has led to the perception of SEA being ineffective and theoretical as well as politically and 
practically inadequate (Morrison-Saunders et al., 2014; Rozema & Bond, 2015; Lobos & 
Partidário, 2014). The desire for effectiveness in SEA has driven an extended debate on the 
role, the audience and the application of SEAs over the past 25 years, which has witnessed a 
transformation in the form of SEA. For SEA to remain relevant, the largely reactive ‘EIA-based 
mechanism’ has advanced to a ‘proactive’ process of developing sustainable solutions as an 
integral part of strategic planning activities, rather than merely evaluating the effects of 
decision-making (Lobos & Partidário, 2014; Silva et al., 2014; Bina, 2008; Fischer, 2003). This 
integration has been achieved in part by applying interactive and consultative methods, 
acknowledging that planning is not a structured and straightforward process, but is iterative 
with outcomes being achieved in stages (Lobos & Partidário, 2014).  
6.3.5.2 Effectiveness evaluation criteria  
The performance measures of SEA have progressed in line with the changing form. In the EIA-
based form of SEA, effectiveness evaluation criteria focusing on mere compliance with process 
requirements and the quality of the ensuing report, i.e. ‘procedural effectiveness’. To test the 
evolved form of SEA, they now prioritise ‘outcomes’ and ‘effects’ that make a decisional 
difference leading to improved sustainability, referred to as ‘substantial effectiveness’. 
Scholars and SEA practitioners acknowledge that while it is important to check procedural 
effectiveness to understand if the tool achieved its objectives and had produced results, it is 
argued that this is insufficient (Van Doren et al., 2013). The test of effectiveness must identify 
the extent to which the tool fulfils its purpose and produces results; this is termed ‘substantive 
effectiveness’ (Van Doren et al., 2013).  
Substantive effectiveness is focused on the outcome or usefulness of the assessment to the 
decision-maker, as well as the ownership and the will of the decision-maker to implement the 
results of the SEA to advance sustainability objective (Van Doren et al., 2013; Stoeglehner et 
al., 2009). In substantive effectiveness, scholars and SEA practitioners require performance on 
subtler elements of usefulness. These elements include: 
  Participation that goes beyond communication and consultation to generating effective 
discussion between parties;  
 The significance of learning, leading to continuous improvement in policy development 
and decision-making, both organisational and participatory;  
 Strengthening institutional and governmental capacity;  
 Capacity development of environmental management and planners;  
 Changing values within organisations;  
 Strengthening stakeholder constituencies;  
 The provision and collection of new data;  
 The integration of engineering aspects with social aspects, all of which are instrumental for 
improving policies and decision-making aimed at sustainability. (Gazzola & Rinaldi, 2016; 
Lobos & Partidário, 2014).  
Quoting from a number of researchers, Bina et al. (2011), take the debate on form and 
effectiveness to another level by calling for a wider interpretation of both the form and 
effectiveness, one which incorporates environmental governance and which they term ‘indirect 
effectiveness’. They quote Thissen (2000), who defines indirect effectiveness as SEAs 
contribution to ‘environmental management principles, administrative structures and cultures, 
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research and science in a more general sense, and to state of the art in EIA practice’. These 
contributions, which they indicate are informed by the nature and purpose of the SEA, can be 
direct or incremental but their trademark is long-term and endurance. The indirect effectiveness 
tests the contribution of the SEA to the environmental governance of institutions and systems 
in the long-term. Incremental improvements to the environmental effectiveness of an institution 
and their institutional arrangements strengthen their ability to assimilate the outputs of SEAs. 
Bina et al. (2011) propose a three-dimensional interpretation of effectiveness that encompasses: 
substantive, procedural and ‘incremental’ effectiveness. 
6.3.5.3 Context and application  
A crucial consideration to ensure integration of outcomes and findings of SEA, is the need to 
contextualise SEA in line with the policy-maker process and political system (Lobos & 
Partidário, 2014; Noble & Nwanekezie, 2017; Runhaar et al., 2013; Tetlow & Hanusch, 2012; 
Dalal-Clayton & Sadler, 2017; Wallington et al., 2007). It is no longer regarded as being 
sufficient to merely present the outputs of the SEA to decision-makers and expect their 
implementation, specifically in circumstances where SEA is not a legal requirement. 
Delivering unexpected outputs that have not been initiated through an identified need by the 
decision-maker, results in limited uptake and ownership. The World Bank (2012) realises that 
where SEA is not a legislated requirement and SEAs are undertaken to comply with World 
Bank safeguard policies; SEA remains donor-driven. Similarly, Retief (2005) who studied over 
fifty South African SEAs carried out between 1996 and 2004, found that decision-makers were 
not willing to implement the findings of SEAs, even when they had commissioned them, in 
part due to the lack of clear proposals, conclusive results and consultation. This divergence 
highlights the need to develop SEAs in line with the planning and formulation structures of the 
decision-maker and not to impose outcomes which are not able to be adopted (Bina, 2008).  In 
this context, Lobos & Partidário (2014) suggest that SEAs should be developed through 
dialogue with the implementers and affected parties and in so doing the SEA become a catalyst 
for learning. Such practices would also focus SEAs on the needs of the decision-maker and 
allow SEA application to become useful and relevant, which, according to Lobos & Partidário 
(2014), would take SEA beyond ‘its informative role on the hypothetical effects of plans, 
policies and programmes’. Bina et al. (2011) believe that an SEA which considers long-term 
learning effects would eventually lead to better decisions.  
6.3.5.4 Design of SEA 
Bina et at. (2011) and Wallington et al. (2007) raise another critical aspect of SEA design. They 
ask if the SEA systems should be designed to promote incremental as well as direct 
effectiveness? Designing the SEA’s purpose and approach to the context within which it is to 
operate and with the intention of actively promoting an improvement in environmental 
governance of the contextual dimensions. In other words, ‘the object of SEA moves beyond 
PPPs, to include the environmental governance of institutions and organisations’ (Wallington 
et al., 2007). 
With the new role of SEA and the expectation that it transcends into the realm of promoting 
improved environmental governance, the application of SEA is changing. According to Bina 
(2003):  
SEA is now being applied to industrial sectors or broader geographic areas 
before individual projects are defined, it allows long-term planning and regional 
environmental concerns to be considered. Consideration of environmental 
factors at this early decision-making level can result in more environmentally 
sustainable policy-making, and lead to projects with improved environmental 
characteristics.  
This new and proactive role for SEA is echoed by Lobos & Partidário (2014), who indicate 
that by establishing what the desired future is, the associated policy and planning development 
objectives can be met. Stinchcombe & Gibson (2011) found SEA to be an ideal means of pre-
identifying appropriate sites or siting criteria for future projects. The SEA could also identify 
ecologically sensitive areas and prohibit future development in them. 
6.3.6 SEA in developing countries – what’s on offer?  
The literature review revealed that the purposes and contents of an SEA vary considerably. 
SEAs tend to develop their own identity within different contexts so that apart from broad 
principles, it was found that there is no one universal understanding of what a SEA ought to 
be. Similarly, the case study undertaken by Retief in 2005 indicated that practitioners in South 
Africa seemed to be content to apply SEA without having a prescribed definition, process or 
method (Retief, 2005).  
The literature is reassuring in the sense that the SEA is moving towards ‘incremental’ 
effectiveness, which focuses on the development of environmental governance and learning, 
and which would lead to better decisions being made. The Department specifically set out to 
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improve the environmental governance of the EA process as it related to renewable energy 
projects. The findings of the literature review on the expectations of an effective SEA are 
summarised in Section 6.3.6.1. In Chapter 7, the terms of reference of the two energy SEAs 
commissioned by the Department will be compared against these expectations, to gauge the 
extent to which the objectives align with the ‘new look’ SEA, which is expected to improve 
decision-making and advance sustainability.  
6.3.6.1 Expectations of a new look SEA 
Even without clear definitions and universal applications, the literature review has identified 
that there is significant potential value in undertaking SEAs from a strategic and project 
perspective. However, to achieve meaningful outcomes, SEA practitioners must develop SEAs 
in line with the following expectations identified through the literature:  
 SEA should be developed as an integral part of the strategic planning activity. It does not 
need to be applied retrospectively or as an add-on to merely assess the environmental 
effects of a policy, plan or programme and to propose alternatives 
 There should be participation of policy-makers in the development process as the outcome 
must be useful and able to be implemented by the decision-maker;  
 The development of the SEA should be an iterative process representative of the iterative 
nature of planning and policy development. Objectives of participation, debate, negotiation 
and learning are desirable;  
 The development of the SEA should lead to new information and the capacity development 
of the stakeholders as well as the policy-makers. The contribution of the SEA to 
environmental management principles, administrative structures and cultures, research and 
science in a more general sense is desirable and possible;  
 The SEA should produce longer-term learning effects and lead to better decisions;  
 Where SEA is not legislated, to ensure ownership, the initiation should not exclude the 
decision-maker. There should be consultation on the value of the SEA and the possibility 
of uptake of the outcomes;  
  The SEA must draw definitive conclusions and have clear proposals that can be taken up 
in decision-making;  
 The SEA should be designed with the improvement of institutional development, 
environmental governance and organisational structures in mind;  
 SEA can be applied as a plan type SEA, i.e. for corridor development, for a sector or in a 
broader geographical area to direct long-term planning.   
6.4 SEA stepping up internationally – two case studies 
Noting the ambivalence in views on SEA performance discussed in Chapter 1, and the limited 
success in implementation as identified in several case studies (Geißler, 2013; Phylip-Jones & 
Fischer, 2015; Lobos & Partidário, 2014; Bina et al., 2011; Retief, 2007; Tetlow & Hanusch, 
2012; Fischer & Gazzola, 2006), it was decided to examine two examples of projects displaying 
objectives similar to those of the Department’s SEAs, and that apply SEA methodology, to 
determine if they met their objectives. If the projects achieved their objectives, elements of the 
SEAs that contributed to this success could be isolated and considered when undertaking the 
effectiveness evaluation carried out in Chapter 7 of the Department’s SEAs.   
The first project identified for evaluation was drawn from Texas, where the State Senate passed 
a bill in 2005 to initiate a process to invest in the up-front provision of transmission capacity 
in specific areas identified as ‘Competitive Renewable Energy Zones’ (CREZ) using funds 
from the tax base. The areas were chosen based on criteria similar to those considered by the 
Department for a similar purpose.  
This CREZ process, appears not to have undertaken an environmental assessment on the 
identified corridor and therefore, may not meet the criteria of a SEA. Retief et al. (2008) 
identifies that by its definition, SEA is an assessment or appraisal activity. However, he then 
goes further to suggest that some authors suggest that there is a blurring of SEA and planning, 
and the definition of ‘assessment’ should perhaps be amended. The CREZ study was about 
planning and as the objective of the study and many of the activities undertaken were so similar 
to those of the Departments second energy SEA, it was felt to be appropriate to consider the 
project. In addition, this project would meet the requirements of a Regional SEA (R-SEA) as 
identified in the Guideline on Regional SEA by Noble & Harriman (2008). They identify under 
the screening criteria for triggering an R-SEA ‘A strategic decision is to be made that will 
establish a framework and conditions for future development, land use, or management action 
in a region’. They go further to say that R-SEA is not an ‘every day’ appraisal tool but rather 
a tool intended to guide the development of strategic initiatives, including those above the 
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project tier. They indicate that the methodology used is flexible and can be adapted to the 
specific context within which it is being applied, which could be largely data-driven or expert-
driven (Noble & Harriman, 2008).  
The CREZ study could possibly be what Partidário (2000) envisaged when she spoke of ‘site-
suitability studies, and appraisals of optional locations, which included SEA requirements but 
were not necessarily labelled as SEA’.  
The second project consider was an SEA undertaken on renewable energy developments by 
the Soest District Council in Germany in the mid-1990s. The council used an SEA framework 
to inform a land-use scheme that assisted with the siting of wind-energy facilities. This 
intervention significantly improved the processing timeframe for wind-energy applications 
while proactively promoting sustainable development (Thérivel & Partidário, 1996). This 
study may be regarded as an outdated study, in that it was commissioned in the mid-1990’s. 
However, two alternative studies on wind-energy related SEAs were reviewed and found not 
to be as well suited for consideration for the following reasons:  
 The first alternative study (Geißler, 2013) compared the performance of six land use SEAs 
conducted in Germany with eight Programmatic Environmental Impact Statements (PEIS) 
prepared in the United States. This study was found not to be entirely applicable as the 
German SEAs contained only elements of renewable energy; they were focused more on 
the future development of the German Economic Exclusion Zones (EEZ) in the North Sea, 
the Baltic Sea, and three district regions in Germany. The sixth SEA was undertaken on the 
electricity transmission development plan. Of the eight Programmatic Environmental 
Impact Statements (PEIS) considered in the US, only two were concerned with wind energy 
resources and one related to the designation of corridors suitable for oil, gas, and hydrogen 
pipelines, and electricity transmission and distribution facilities. The corridor SEA was in 
its early stages of development, and no plans were available. The topics were, therefore, 
only marginally relevant. In addition, the review criteria considered cumulative effects, 
public participation and alternatives that were dissimilar in objective to the SEAs 
undertaken to support the renewable energy industry in South. This case study was 
therefore not considered further.  
 In the second alternative case study (Phylip-Jones & Fischer, 2015) eighteen SEAs for wind 
energy planning conducted in the United Kingdom and Germany, and were compared to 
determine their quality, conformance to procedures of SEA and their perceived influence 
on decision-making. The German SEAs seem to be based on the same projects considered 
in the Geißler (2013) assessment, which were found to be only marginally relevant to wind 
energy. Of the nine UK studies, four were off-shore which dissimilar to the South African 
situation. The objectives of the assessment were also not aligned to the Department’s SEA 
objectives, as they related to determining the quality, procedure and perceived influence on 
decision-making. These were not the objectives of the SEA undertaken to support the 
REI4P, which were to identify areas in which renewable energy could be prioritised, and 
the authorisation system simplified and streamlined.  
Therefore, despite the Soest District Council SEA being dated, it was decided to consider this 
case further as its objectives related directly to the objectives of the Department’s wind and 
solar SEA.  
6.4.1 Case study one - Competitive Renewable Energy Zones (CREZ) 
6.4.1.1 CREZ – What is it about?34 
According to Staine (2014), the State of Texas had significant potential for wind-energy, and 
through various incentives, which included tax breaks and low finance costs for wind-energy, 
the State experienced a ‘wind boom’ in the late 1990s and early 2000s. By 2005, the State had 
exceeded its 2009 renewable energy target of 2 000 MW. However, it had also exhausted all 
spare transmission capacity. By the early 2000s, the lack of transmission capacity was 
hampering the further growth of the wind-energy industry and, in some cases, was threatening 
the viability of the industry. In areas where the transmission grid was severely congested, wind 
farms were periodically requested to stop feeding power into the grid to avoid instability. Under 
these circumstances, the wind facilities were unable to sell their power and to meet the 
conditions of their power purchase agreements. 
Staine (2014) describes the Texas State’s unique transmission management model that allowed 
it to implement an approach to transmission grid expansion not open to other states. The 
Electricity Reliability Council of Texas (ERCOT), which is a public utility, exclusively 
manages the transmission grid for the state. All other states in the US are connected to either 
                                                 
 
 
34 This case study is drawn exclusively from a paper by Staine (2014), written for the Texas Law Review on the Competitive 
Renewable Energy Zone process 
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the Eastern or Western Interconnection transmission grids, which are under federal government 
management through the Federal Energy Regulatory Commission (FERC) (Staine, 2014). The 
Texas State, therefore, had autonomous decision-making powers over grid expansion, which 
gave them tremendous freedom when considering solutions to overcome the transmission 
constraints. 
Staine (2014) acknowledged that due to the cost and the separation of responsibility between 
the producer of electricity, the transporter and the buyer, the expansion of transmission capacity 
was very challenging. The situation was further complicated by what he describes as a chicken-
and-egg problem – ‘developers cannot build wind farms without transmission, and the utilities 
cannot build transmission without wind farms’. As in South Africa, wind-energy generation 
facilities have a much shorter approval and construction timeframe than transmission lines. 
Staine (2014) describes the Competitive Renewable Energy Zone (CREZ) process as ‘Texas’s 
solution to its state-wide chicken and egg problem’ and outlines the process as follows. In 
2005, the Public Utility PUCT was mandated to; consult with the transmission grid authority 
ERCOT, to establish competitive renewable energy zones (CREZs) in areas with strong 
renewable energy potential, and to develop a cost-effective plan for construction of the 
necessary transmission capacity. The zones were to be selected on criteria that included the 
energy resource potential, the level of financial commitment by potential developers, and 
engineering considerations.  
Through several public hearings and the review of several reports commissioned for the 
hearings, three regions were identified for which transmission expansion plans were approved, 
and investment in excess of $6.7 billion was made available by the State to build new 
transmission capacity. This investment was to be recouped from the taxpayers of Texas through 
increased electricity prices over a period of fifteen to twenty years. Construction began in 2008 
and was finalised in 2013. The extent of new electricity high voltage lines is represented in 
Figure 15. 
The programme, therefore, achieved its goal. Before the CREZ process, there was less than 
7 000 MW of renewable energy transmission capacity. After CREZ the wind-energy generation 
capacity in Texas reached 12 000 MW, with a transmission capacity of over 18 000 MW of 
renewable energy. This investment contributed to the continued boom in wind-energy 
development in Texas, by achieving 12 354 MW of installed capacity, compared to 5 829 MW 
in the second most productive state, California. Staine (2014) writes ‘The success of the Texas’s 
wind-energy industry and the CREZ process’s role in stimulating it has shown a possible path 
forward for other states seeking to expand renewable energy production in their own states’. 
 
Figure 15: Extent of new electricity high voltage lines in Texas developed through CREZ 
Source: United States Agency for International Development, 2015  
Recent information obtained from the Greening the Grid for 2015 (USAID, 2015) indicates 
that almost 20 000 MW of wind-energy has been installed in Texas, which almost doubles the 
non-binding renewable target for 2025 (Figure 16). 
 
Figure 16: Commissioned wind power in the State of Texas 2015 
Source: United States Agency for International Development, 2015 
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6.4.1.2 CREZ – Did they work?35 
Robinson (2012) undertook a study to determine the success of the CREZ by identifying (i) 
whether there were spatial differences in the location of wind-energy facilitates before and (ii) 
whether there had been any increases in the placement of facilities within areas that were 
previously identified as being ‘unsuitable’ due to the lack of transmission capacity. 
This study was done by mapping the locations of 7 731 turbine site proposals submitted to the 
Federal Aviation Administration (FAA) between 2008 to 2012, together with the final 
transmission routes, which were obtained from the ten transmission service providers in the 
territory. Areas unsuitable for the construction of wind-energy facilities were then identified 
through a three-step process. Firstly, the areas that were unsuitable based on ‘political, 
administrative, environmental and engineering attributes’ were mapped. These areas included 
those in proximity to military installations, airports, cities, wetlands and bodies of water, 
national parks and forests and monuments, state and local parks, and carbonate geology. 
Secondly, unsuitability was determined through the consideration and mapping of ground 
features, including land cover, slope and microwave towers. Finally, unsuitability was 
determined based on wind resources, the distance to transmission capacity and road 
infrastructure prior to CREZ. Once the three-phase suitability analysis was complete, the wind-
energy facilities within unsuitable locations pre-CREZ and post-CREZ were determined. The 
outcome of the mapping and analysis indicated that ‘there was a significant clustering of 
projects in the CREZ areas post the CREZ project. It also found that after the CREZ more 
turbine locations were proposed in areas previously thought to be unsuitable due to sighting, 
construction and service provision criteria. It was also found that the CREZ project directed 
developers to areas with higher-quality wind resources’. The numbers indicated that there had 
been a movement into the panhandle from other counties. Figure 17 and Figure 18 show these 
results diagrammatically. The results demonstrate that the State of Texas’s investment into 
transmission infrastructure has shifted the focus of developers to the Competitive Renewable 
Energy Zones and has lured investment from other regions into this zone. 
In addition, the fact that projects were encouraged into areas, that had previously been 
identified as having engineering constraints suggests that developers could invest in 
                                                 
 
 
35 This case study is drawn exclusively from a paper by Robinson (2012), published by the Community and Regional 
Planning (CRP) Programme, at the University of Texas in 2012. 
 
engineering solutions due to the promise of early development to overcome constraints that 
were previously regarded as being too costly. The example provided in this study relates to 
landform slope. Pre-CREZ, building on a slope gradient of 10% was seen as being a constraint 
to wind-energy development. Post-CREZ, when early development was possible due to 
available transmission capacity, the threshold of unsuitable slope moved to a 20% gradient. 
The study concluded – ‘the CREZ transmission project was an impressive demonstration of 
political will that has fundamentally altered the wind-energy industry in Texas, through 
altering economic fundamentals’ (Robinson, 2012). 
 
Figure 17: The spatial distribution pre-CREZ 
Source: University of Texas at Austin, Energy and Earth Resources (Robinson, 2012) 
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Figure 18: Spatial distribution post-CREZ 
Source: University of Texas at Austin, Energy and Earth Resources (Robinson, 2012) 
6.4.1.3 The encore 
Staine (2014) did not only consider the CREZ as a study, but it also evaluated the ‘Western 
Governors Association; Western Renewable Energy Zones’ (WREZ). Staine (2014) realised 
that much of the success of the CREZ was attributed to the fact that the State of Texas took the 
step to invest in the development of the transmission lines. Staine (2014) writes that - the ease 
with which this bold move was achieved, however, was possible only because of the unique 
transmission management system that existed in Texas at the time. The State management of 
the Texas transmission lines meant that their expansion plans were not subject to federal 
oversight and, therefore, could focus on the best option for the State alone. Furthermore, this 
meant that the State had autonomy to fund the expansion through the local tax base as an 
investment into the prosperity of the citizens of Texas. 
The advantages of this autonomy are evident when evaluating the WREZ. Although it was 
inspired by the CREZ, it did not address the funding arrangements for the development of the 
transmission capacity. Unlike the CREZ, which was empowered only by the state of Texas and 
was administered by a state utility with autonomy to direct taxpayers’ funds, the WREZ is a 
partnership and can only act in an advisory role. Funding such an endeavour was difficult due 
to the many players in the market, all with varying ideas and concerns that taxpayers should 
not need to subsidise the renewable energy industry. 
The WREZ project was designed with five objectives in mind: 
 Identify Renewable Energy Zones (REZ) in areas of high wind resources; 
 Develop a transmission plan to transport power from the REZs to energy loads; 
 Coordinate procurement to support the development of transmission projects; 
 Create a regional market for renewable energy; and 
 Build cooperation between states to facilitate transboundary transmission line approvals, 
allocate costs and ensure cost recovery. 
Reports on the success of the project found that although the project met its objectives, merely 
identifying the REZs did not solve the transmission capacity constraints. The ‘chicken and egg 
situation’ still existed, as there were no proactive investments into developing new 
transmission capacity. Staine (2014) noted ‘without an actor to actually pay for and build the 
transmission, the information will not be most efficiently utilised. WREZ demonstrated that 
utilities cannot be expected or counted on to build transmission to encourage renewable 
energy…even when provided extensive data about the most promising regions for 
development’. 
This is an important finding for the SEA programme of the Department. The Department’s 
mandate extends only as far as environmental matters, and accessing funding for development 
would not fall within the jurisdiction of the Department. The outputs of the SEAs would, 
therefore, need to be considered in relation to the shortcomings of the WREZ. 
6.4.2 Case study two – the Soest’s wind-energy development SEA 36 
The District Council of Soest in North Rhine – Westphalia, Germany had received over seventy 
applications for wind-energy facilities in one year, which prompted the Council to commission 
a team of researchers and consultants to develop a SEA framework study for wind-energy 
developments. The study aimed to provide the council with assistance in evaluating the 
                                                 
 
 
36 This case study is drawn from the book entitled ‘The Practice of Strategic Environmental Management’ by Thérivel and 
Partidári, (1996). Part II: Case study of a ‘SEA of wind farms in the Soest District’. The case study was contributed by 
Kleinschmidt and Wagner. 
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applications, and to proactively steer investment into wind-energy technology by presenting a 
land-use-based approach to wind-energy facility siting (Thérivel & Partidário, 1996). 
There were two phases to the study. The first phase involved determination of high wind speed 
areas within the district, the second in identifying geographic locations where wind-energy 
projects should be either: 
 Excluded - Wind-energy developments would not be allowed for reasons of their 
designation, use or assessed value; or 
 Restricted - Not be unreservedly supported and needed to be environmentally evaluated; or 
 Favoured areas - Where no landscape or ecological concerns existed and where economic 
conditions were met (i.e. sufficient wind speed). 
To identify these regions, the district was evaluated to identify potential conflicts between the 
wind-energy facilities and land use designations, regional plans, conservation areas and 
ecologically valuable areas. The study was carried out using GIS tools. Various data layers 
were collected and mapped, including locations of nesting birds, and the presence of 
endangered bird species and their frequency in the Soest district. The development plans of the 
district, including the areas designated for landscape and nature protection, health resorts, 
recreation and leisure, flood plains and radio-television transmitting corridors were digitised. 
Biodiversity data and actual land uses were mapped. Through the GIS layering, exclusion 
areas, restricted areas and favoured areas could be identified. The results were validated by an 
advisory committee that was established for the task, in which several disciplines were 
represented, including environmental NGOs (Thérivel & Partidário, 1996). 
The study concluded that: 
 10% of the district had low wind power, with an average wind speed of at least 4 m/sec at 
a 10-m hub height; 
 2.4% of the district had average wind speeds of more than 4.5 m/s at 10-m hub height; 
 29% of the district was characterised as excluded area; 
 43% of the district was characterised as being restricted; and 
 27% of the district was identified as being favourable for the development of wind-energy 
facilities. An area of 88 km2 was classified as especially suitable for wind-energy facilities, 
with annual average wind speeds greater than 4.5 m/s, and an absence of facilities likely to 
be sensitively affected by wind turbines. 
The authors noted that the zoning model was an example of a ‘sensitive, goal-oriented way of 
combining economic and ecological criteria in the form of an SEA and thus contributing to the 
internationally agreed-on goal of sustainable development’. The technique is an example of a 
single process for allowing participation in the setting of weighting and ranking of 
environmental criteria, which provides for a greater acceptance of the outcomes (Thérivel & 
Partidário, 1996). 
Using the spatial zoning concept identified through this project, the difficult and time intensive 
decision-making process used to assess individual wind-energy projects led to significant 
reduction in the time taken to authorise projects. The authors regarded the study to be a valuable 
aid to decision-making for wind-energy facilities, which promoted the objectives of minimising 
environmental impact and intensively promoted the use of renewable energy in support of 
national policy objectives. 
6.4.3 The new TEN-R Regulation 
Regulation (EU) No 347/2013 of the European Parliament and of the Council (new TEN-R 
Regulation) (European Union, 2013) is an attempt by the EU to ensure that a framework is set 
up to optimise electrical power transmission development in the EU. The regulation will not 
be discussed in detail, as it is not intended to represent a case study. However, there is a 
similarity between the objectives of this regulation and the objective of the SEA undertaken by 
the Department for the SIP 10. They both identify corridors and geographical areas for the 
alignment of the transmission network and seek to improve regulatory treatment within the 
corridors. The regulations identify twelve strategic priority corridors for transmission 
infrastructure that cross international borders. A process is also indicated in the regulations for 
the Member States to update the Union-wide lists of ‘Projects of Common Interest’ related to 
energy on a two-year basis from the adoption date of the regulations. Identified projects will: 
benefit from faster and more efficient authorisation procedures and may be eligible for EU 
funding. The new TEN-E Regulation that was passed requires Member States to not exceed an 
authorisation timeframe, to provide a ‘one-stop-shop’ permit, provide a single coordinating 
authority and to affect streamlining measures to the environmental assessment procedures. 
The Guidance Document “Streamlining environmental assessment procedures for energy 
infrastructure ‘Projects of Common Interest’”, identifies the aim of these measures as 
‘streamlining the overall permit process through faster and more efficient environmental 
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assessment procedures, including through better more fruitful public consultation’ (European 
Union, 2013). 
6.5 Summing up 
The two case studies considered in Section 6.4 identified that enhanced screening achieved 
through a strategic and geographical approach made it possible to reduce the number of 
applications received and processed, and to improve decision-making timeframes. 
Furthermore, where applications were required, the SEA contributed positively to focusing 
project-level assessments, thereby producing an overall streamlined authorisation process and 
providing guidance in strategic decision-making. 
The case studies assessed supported the objectives of the two energy SEAs commissioned by 
the Department, as they confirmed that the geographical approach adopted improved planning 
and sustainability, and contributed to streamlining the authorisation approach. 
The CREZ programme achieved its goals, which was to build over $6.7 billion of transmission 
lines. Before the CREZ there was less than 7 000 MW of renewable energy transmission 
capacity. After CREZ the wind-energy generation capacity in Texas reached 20 000 MW which 
almost doubles the non-binding renewable target for 2025. The SEA undertaken in the Soest 
district, proved that it was possible to guide certain activities, in this case, wind-energy 
facilities, to areas in which that development would be most favoured and away from areas 
which were least favoured. By utilising a SEA methodology, the district could influence the 
spatial zoning to prioritise wind development in areas that had the highest wind resources and 
were least environmentally sensitive. There was buy-in from the residents as they were part of 
the site identification process. The zoning and initial consultation significantly reduced the 
review timeframes and provided a valuable aid for decision-making on wind-energy 
applications, which minimised environmental impacts and actively promoted installation of 
renewable energy infrastructure. 
The input on the TEN-E legislation identified that it is possible to enforce the identification of 
geographically located corridors for energy infrastructure in which projects will benefit from a 
faster more efficient authorisation process in the EU. This demonstrates that streamlining of 
procedures are possible and enforceable. 
Therefore, based on the SEA literature review, the consideration of the two case studies, the 
performance review on the case study and the new TEN-E legislation, it is possible to 
identifying corridors and favoured geographical locations for certain activities based on the 
adoption of a SEA approach. It is, however, necessary to design the approach specifically to 
provide solutions to identified questions. These proactive planning studies improve decision-
making overall and further the objectives of sustainable development. Using an SEA 
methodology certainly stepped up internationally. 
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7 CHAPTER SEVEN: SEA - IS IT AN OPTION FOR SOUTH AFRICA?  
Chapter 7 introduces the two energy SEAs that were commissioned by the Department 
to support the REI4P. The objectives and methodology used in their development is 
outlined and the major outputs and implementation strategy is discussed. The SEAs 
are evaluated against the fourteen priority needs for a good practice SEA, as provided 
by Partidário (2000) and scored using the scoring criteria of Fischer (2002), to 
determine their effectiveness. The findings are discussed and effective elements of the 
SEAs are identified.  
The analysis returns to the findings of case study one dealing with the review of four 
wind-energy EIAs, discussed in Chapter 5. The findings of case study one are 
compared to the outcomes of the effectiveness evaluation of the two energy SEAs to 
determine if the SEA outputs could address any of the inefficiencies identified in the 
case study. The analysis undertaken in Chapter 7 answers research questions three 
and four of this thesis.  
7.1 Background  
Due to the workload pressure of the REI4P, the first SEAs commissioned related to the energy 
projects bid into the programme, and were associated with commercial scale wind and solar 
PV projects and their associated grid infrastructure. Terms of reference that set out the 
objectives, process and expected outcomes of each SEA were prepared. The Department 
contracted the CSIR to prepare the SEAs, who in turn sub-contracted SANBI. Each of the SEAs 
are described in more detail in the sections that follow.  
7.1.1 SIP 8 – Wind and Solar PV  
The first two SEAs were intended to facilitate a streamlined approach for EAs associated with 
wind and solar PV projects related to SIP 8. Commissioning of the SEAs was through the 
development of two separate terms of reference, one for solar PV technologies and one for 
wind-energy technologies. The SEAs were later combined into one process with one set of 
outcomes as they had similar objectives. The combined project was initiated in November 2012 
and delivery of the final SEA document and results took place in March 2015.  
The extent of the wind SEA was limited to the coverage of the wind potential mapping 
undertaken through the the Wind Atlasing project for South Africa (WASA) (South African 
National Energy Development Institute, 2014). The WASA information was available only for 
parts of the Northern, Western and Eastern Cape provinces. The WASA domain will be 
extended to additional areas of the country in 2017 under the leadership of the Department of 
Energy.  
The solar SEA extended over five provinces namely, the Northern Cape, the Western Cape, 
Eastern Cape provinces, Free State and North West provinces. These areas corresponded to the 
areas for which the highest number of EA applications for solar facilities had been received by 
the Department.  
7.1.2 SIP 10 – Electricity grid infrastructure expansion  
The second SEA commissioned related to the expansion of the electricity grid infrastructure. 
Around the time of signing the grid connection agreements for projects under the REI4P bid 
window 4 projects, it became evident that the country was facing transmission constraints that 
could affect the continued success of the REI4P. Ronald Marais,37 confirmed these concerns 
in an article in the Engineering News of May 2015 (Marais, 2015), where he stated that without 
strengthening, the grid would be inadequate to integrate predicted future renewable energy 
generation. Transmission grid expansion has therefore, become a priority and has been elevated 
to SIP status. The activities under this SIP include the building of 13 800 kms of transmission 
lines, 43 substations, 144 transformers and 74 compensator stations. It is noted that 
transmission grid extensions that cover distances greater than 1 000 km take between eight to 
ten years to complete from design to handover. To keep pace with planned commissioning 
dates for the IRP 2010-2030 new generation targets, the design, authorisation, procurement 
and construction timeframe needs to be reduced from ten to three years.  
As part of the strategic grid planning, Eskom has undertaken an assessment of the potential 
power supply and demand balances for three generation scenarios detailed in the ‘Eskom 2040 
Transmission Network Study’ (Eskom, 2012). The three scenarios considered include the 2010 
Integrated Resource Plan (IRP) base scenario, an increased renewable scenario and an 
increased import scenario. The Demand Balance calculations determine the power demand and 
supply deficits and excesses energy scenarios for provinces and within provinces. Through 
these calculations, the probable power transfer capacities between different network areas were 
                                                 
 
 
37 Strategic Grid Planning Manager at Eskom 
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projected to identify potential grid expansion requirements (Department of Environmental 
Affairs, 2013a). The Generation and Demand Balance scenarios have identified a need for the 
transmission grid to be expanded along five major transmission ‘Power Corridors’ to enable 
the grid to meet the forecast generation and load growth requirements. Figure 19 locates the 
five corridors. The IRP 2010-2030 updated document (Department of Energy, 2013) identifies 
that the location of the five transmission Power Corridors will ‘provide flexibility of 
implementation and faster connection schedules for all three of the generation scenarios in the 
future’. 
 
Figure 19: Five proposed power transmission corridors 
Source: IRP 2010-2030 Updated report (Department of Energy, 2013) 
Confirmation of the alignment and the pre-assessment of environmental sensitivity within the 
five energy corridors was the topic for the second energy SEA commissioned by the 
Department. Although the team developing the terms of reference for the SIP 10 SEA was 
unaware of the Competitive Renewable Energy Zones process in Texas discussed in Section 
6.4.1, the potential benefit of linking future grid corridors to energy centres was understood. 
The SEAs were to complement each other with the energy centres acting as anchor points for 
the expansion of transmission capacity to facilitate proactive investment of transmission 
expansion into these areas. A terms of reference was prepared (Department of Environmental 
 
                         
         
                         
         
                 
         
               
         
                        
         
Affairs, 2013a) and project was initiated in January 2014 with the delivery of the final SEA 
document and outputs taking place in June 2016. 
7.1.3 Use of Geographic Information Systems  
As part of the methodology used to develop the SEAs, spatial data and Geographical 
Information Systems (GIS) were used extensively. Both SEAs used spatial layering in order to 
identify the energy centers and the power corridors. GIS is particularly well-placed to support 
the environmental integration sought in SEAs by providing evidence through the spatial 
assessment of multiple environmental datasets (González, Gilmer, Foley, Sweeney & Fry 
2011). Spatial analysis promotes ‘spatial thinking’ that improves understanding and 
operational effectiveness (González et al., 2011). Using the terminology of Noble & Harriman 
(2008), the SEAs used methodologies which were both ‘data-driven’ and ‘expert-driven’.  
7.1.4 Terms of reference and objectives of the energy SEAs 
7.1.4.1 Wind and Solar SEA  
The purpose of the SEA as set out in the terms of reference (Department of Environmental 
Affairs, 2012) was to identify geographical areas suitable for the efficient and effective rollout 
of wind and solar PV energy in South Africa for approval by Cabinet. These areas were later 
called Renewable Energy Development Zones (REDZ). This approval was to allow for these 
projects and their associated grid infrastructure to be exempted from requiring an EA in terms 
of the EIA regulations, subject to adherence to certain conditions.  
Figure 20 indicates the methodologies as identified in the terms of reference as well as the 
intended outputs of each of the three phases, with public consultation to be included at each 
phase. The SEA was to expand on existing information relevant to the renewable energy sector 
and to be conducted through an extensive consultative process.  
The project was managed by a Project Steering Committee, with representation from various 
national and provincial government departments who had a mandate or an interest in 
environmental or renewable energy matters. Technical insight into the sector specific needs, 
challenges and opportunities relevant to the project was provided by an Expert Reference 
Group. Members of the Expert Reference Group were drawn from various state-owned 
enterprises, environmental NGOs and the renewable energy industry associations. 
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Figure 20: Diagrammatic representation of the SIP 8 SEA methodology based on the terms of reference  
Source: Inception report wind SEA, (Council for Scientific and Industrial Research, 2013)  
7.1.4.2 Vision, mission and objectives of the electricity grid infrastructure SEA 
The objectives for the project were identified in the terms of reference with associated outputs. 
However, the project vision and mission were determined by stakeholders in the first Project 
Steering Committee meeting. The vision and mission was identified as follows:  
Vision – ‘Large-scale wind and solar photovoltaic projects that contribute to the 
National Development Plan are supported by strategic planning, endorsed by 
Government, embraced by stakeholders, and attractive to investors’. 
Mission – ‘To identify Renewable Energy Development Zones (REDZs) that are 
of strategic importance for large-scale wind and solar photovoltaic development 
in terms of Strategic Integrated Project 8, and in which significant negative 
impacts on the natural environment are limited and socio-economic benefits to 
the country are enhanced’.  
Objectives:  
 Sustainable development - A balance between environmental, social and economic factors 
is required for effective and sustainable development. The SEA takes a strategic and 
integrated approach to identifying geographical areas in which large scale wind and solar 
PV development would be most appropriate; 
 Participation - The implementation of strategic planning and proactive initiatives to create 
an enabling environment for appropriate renewable energy development will require the 
buy-in and commitment from the key role players. Early consultation and formal agreement 
are thus of vital importance to the success of the SEA process; 
 Integration - The alignment allowed for by the SEA starts with the designation of the REDZs 
as geographical areas associated with SIP 8 through a publication in the Government 
Gazette. Subsequent to the gazetting of the REDZs, provincial and local governments will 
be required to consider these areas for inclusion in the relevant spatial plans and policies; 
 Enabling environment - Without compromising environmental protection, the integrated 
approach followed to identify the REDZs, official agreement to these areas, and the 
alignment of policies and plans to create an enabling environment, ultimately allow for the 
streamlining of development and approval processes (Council for Scientific and Industrial 
Research, 2013). 
During the development of the SEA one major deviation from the initial terms of reference 
was made. During the first Expert Reference Group meeting, the renewable industry indicated 
that they were not supportive of the proposal to either delist or to identify REDZs. According 
to the South African Wind-Energy Association (2013a; 2013b), the reasons for the concerns 
were as follows:  
 REDZs may bring more problems than delisting will solve; 
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 Development guidelines will be required within delisted REDZs. Will these guidelines 
become as intensive as an EIA? 
 Has DEA considered all alternatives to delisting and REDZs? 
 SEAs cover only certain areas, whereas the SEA should apply to the entire country;  
 Environmental sensitivity analysis will only occur within identified REDZs; 
 Delisting will remove certain public consultation rights that may not be legally covered by 
the SEA consultation e.g. lack of detail, no opportunity to comment on specialist studies;  
 Legal challenge from some elements of civil society is probable; 
 Creating zones runs the risk of impeding the consenting process for applicants outside 
preferred areas thereby unduly penalising them. Wind farm selection is a highly 
complicated process that required appropriate expertise and assessment, and it will not be 
straightforward to delist activities in areas highlighted for renewable energy development, 
which is likely to increase the workload of the Department rather than to reduce it; 
 If development within REDZs is successfully given an advantage by way of delisting 
activities, then: 
o A gold rush style land grab could occur within REDZs; 
o Land values could increase within REDZs; 
o The possibility for corrupt practices could increases;  
o An anti-competitive situation could arise which affects the competitive REI4P; 
o The SEA could be seen as an effective pre-bid selection process, compromising the 
REI4P’s tender integrity; and  
o It may increase the cost of wind-energy to the national economy.  
The Department and the consultant team discussed the concerns and decided to relax the 
expectation for delisting or exemption. This decision was informed by considerations that the 
approach was novel and additional time was needed to engage with banks who used the EA 
process as part of their risk profile analysis. In addition, further consultation would be required 
with the Independent Power Producers Office and the wind industry. Therefore, it was decided 
that the EA requirement would remain and the effort of the SEA would be dedicated to 
streamlining and simplifying the process. The SEA process was to facilitate the use of a BA 
rather than the more detailed SEIR process to apply for an EA. To provide guidance for the 
actual assessments for a wind or solar PV activity, site-specific assessment protocols were to 
be developed and it would be mandatory for consultants to undertake the assessments to 
respond to the protocol requirements.  
Apart from subjecting the project to a BA procedure rather than a SEIR process, the advantage 
of locating a project within an identified area would be that the scoping level impact assessment 
would have been undertaken and a site sensitivity map would already have been prepared. An 
applicant would be able to locate their project and simply apply the site-assessment 
requirements in relation to the pre-determined level of sensitivity. Hence the applicant would 
be able to ensure that the micro-siting avoided areas of high negative impacts thereby reducing 
the prospect of additional assessments.  
38The process of developing the SEA is identified in Figure 21. In summary, the first technical 
task of Phase 1 was positive mapping, the outcome of which was the mapping of wind and 
solar PV development potential. The next task was to adjust the resource mapping with 
economic and social attributes, such as transmission losses, the location of pre-identified 
industrial zones, areas of high social need, areas with development potential and existing 
transmission infrastructure. The resource mapping, with adjustment factors for various socio-
economic aspects lead to the development potential for each technology. To ensure a spread of 
economic opportunity between provinces and to minimise the influences of weather on grid 
stability, the areas of highest development potential per province were identified.  
The next step was to subject these identified areas to negative mapping, to which the 
environmental and construction sensitivities were applied. The largest clusters of 
unconstrained top development potential were then delineated to produce fifteen Wind and 
eight Solar PV Study Areas respectively.  
Industry was consulted on areas with high potential for wind and solar resources. Through an 
anonymous survey, developers were requested to identify areas that they were prioritising for 
wind or solar development over the next 0-5 years, 5-10 years and 10-15 years. The results 
were then aggregated and superimposed on the study areas to delineate eight focus areas, using 
existing roads as boundaries. The eight areas were considered suitable for both wind and solar 
energy generation and were further refined by undertaking scoping level specialist assessments, 
environmental sensitivity mapping of the focus areas, further consultation and then the final 
identification of Renewable Energy Development Zones (REDZs).  
                                                 
 
 
38 This section is adapted from the SEA for Wind and Solar PV Energy in South Africa (Department of Environmental 
Affairs, 2015d  
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As the last technical activity, the site-specific assessment protocols for aspects identified as 
being the most common environmental impacts associated with wind-energy and solar 
technologies respectively, were prepared. 
7.1.4.3 Electricity Grid Infrastructure SEA  
The purpose of the SEA, as identified in the terms of reference was to determine, through a 
consultative process the most suitable routing of the five main transmission Power Corridors 
for the expansion of the transmission and associated distribution grid infrastructure. Through 
the SEA, site-specific pre-construction protocols, consultation requirements, monitoring 
indicators, and monitoring requirements of site-specific issues were developed. The objective 
of developing these outputs was to allow for the delisting of grid infrastructure expansion from 
the activities listed in the EIA regulations 2014 and therefore, to enable construction without 
requiring EA, subject to certain conditions. The SEA used the five transmission Power 
Corridors identified by Eskom in their Strategic 2040 Transmission Network Study (Eskom, 
2012) as the starting point.  
Between the finalisation of the terms of reference and the calling for proposals, two additional 
initiatives were added. The first related to a skills development component and the second, the 
development of a bird and bat database for collecting bird and bat monitoring data from wind-
energy facilities. Although the monitoring of birds and bats is not part of the grid expansion, 
the need was identified from the wind and solar SEA and included in the project to allow for 
its development. 
The skills development programme included the promotion of information sharing through 
presenting lectures or short courses at universities, preparing presentations for conferences, 
submitting publications to various media and engagements with professional institutions and 
NGOs. A listed of presentations and articles is included in the preface to this thesis. As part of 
the skills development component, two graduates were employed as interns on the project for 
the full eighteen-month period. During the internship programme, both interns completed their 
Masters degrees and were registered as Professional Natural Scientists (Pr.Sci.Nat) and were 
offered and accepted permanent employment within the CSIR.  
The bird and bat database was to be a web-based database which would be a depository for 
data collected through the pre- and post-construction bird and bat monitoring for wind projects.  
  
 Figure 21: Diagrammatic representation of the SIP 8 SEA methodology based on the terms of reference  
Source: Strategic Environmental Assessment for Wind and Solar PV Energy in South Africa (Department of Environmental Affairs, 2015d
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The project was undertaken in three phases over a period of eighteen months. Figure 22 
indicates the methodology that was to be applied as identified in the terms of reference, and 
the intended outputs of each phase. The project was a partnership between the Department 
and Eskom. The project was managed by a Project Steering Committee (PSC) with 
representatives having a mandate related to transmission grid expansion. For the project to 
benefit from a broad range of views, an Experts Reference Group (ERG) was established. 
The group provided assistance and technical know-how on the aspects relevant to their 
sectors and challenged critical issues related to the project. Experts were drawn from the the 
scientific field, environmental NGO’s, industry, mining, the renewable energy sector and 
other governmental departments that have an interest in energy or the environment. A project 
website was established on which all documents were uploaded and through which 
interactions between stakeholders and the project team were encouraged.  
7.1.4.4 Vision and objectives of the electricity grid infrastructure SEA  
The project vision and objectives were agreed at the first meeting of the PSC and the ERG 
(Council for Scientific and Industrial Research, 2013).  
Vision: ‘Strategic Electrical Grid Infrastructure is expanded in an 
environmentally responsible and efficient manner that responds effectively to 
the country’s economic and social development needs’.  
Objectives:  
 Identify strategic transmission power corridors to support a backbone of electricity 
transmission up to 2040;  
 Refine the power transmission corridors based on high level suitability from an 
environmental, economic and social perspective;  
 Undertake scoping level environmental pre-assessment of the corridors;  
 Facilitate streamlined environmental authorisation of electricity grid infrastructure 
(transmission and distribution) development inside the identified power corridors;  
 Promote integrated decision-making between authorising authorities;  
 Gazette the transmission power corridors;  
 Enable Eskom greater flexibility when negotiating servitudes; and 
 Support upfront strategic investment.  
 Figure 22: Diagrammatic representation of the SIP 10 SEA methodology based on the terms of 
reference  
Source: Draft Electricity Grid Infrastructure Strategic Environmental Assessment (Department of 
Environmental Affairs, 2016) 
39The process of developing the SEA is identified in Figure 23. In summary, the first 
technical task of Phase 1 involved identifying ‘environmental’ and ‘engineering constraints’ 
to electricity grid development. This process was referred to as ‘negative mapping’. The 
                                                 
 
 
39 This section is adapted from the Electricity Grid Infrastructure Strategic Environmental Assessment (Department of 
Environmental Affairs, 2016). 
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results of the exercise produced a consolidated four-tier map identifying areas of Very High 
to Low engineering and environmental sensitivity. Based on the engineering and 
environmental constraints mapping, a dedicated consultation process with provincial 
authorities was undertaken. During six provincial workshops, the compatibility of the 
proposed corridor alignment with provincial and regional planning was discussed. The next 
step was to develop a ‘grid utilisation’ map which, in the context of the SEA referred to the 
productive use of transmission infrastructure for both electricity generation and demand. The 
grid utilisation map comprised of a composite of the potential energy generation capacity 
and the electricity demand. The analysis considered a corridor 150 km wide with a buffer of 
25 km being added to either side of the preliminary corridors.  
An optimisation process followed, in which the initial Eskom corridors with the 25 km 
buffers added to either side, underwent a computational optimisation analysis using a 
Geographical Information Systems (GIS) maximum-cost-path procedure. The optimisation 
step was undertaken to determine the optimal position of corridors inside each of the 
buffered corridors. The aim of the optimising process was to maximise the utilisation value 
within each corridor, whilst ensuring an intersection with the anchor points. The output of 
the process is a set of ‘optimised corridors’, that represent areas of highest utilisation 
potential. The optimised corridors were discussed through a further round of government 
consultations in all nine provinces. The next activity was the ‘pinch point’ exercise, which 
aimed to determine if five unconstrained grid routing options were available in each corridor 
without traversing ‘very highly’ sensitivity areas. Based on this exercise, three amendments 
were made to the alignment of the corridors, now termed ‘draft power corridors’ and which 
represented the final output of this phase. In September 2015, the draft power corridors were 
advertised for public comment in a series of national newspapers.  
The draft corridors were then taken forward to Phase 3, where specialists undertook scoping 
level pre-assessments for eleven environmental aspects and developed sensitivity maps in 
each of the draft power corridors. The results were used to establish site-specific assessment 
protocols that will inform project-level environmental assessments and authorisation 
processes. The assessments were conducted at a level equivalent to the scoping phase of an 
EIA process in terms of the National Environmental Management Act (Act 107 of 1998, 
NEMA) (RSA, 1998a). With the scoping requirements being met, all electricity grid 
infrastructure developments together with their associated infrastructure that require EA, 
were recommended to follow a BA. In addition, it was recommended that project developers 
be allowed to submit a pre-negotiated route for consideration. Pre-negotiated routes would 
reduce the risk of encountering dissatisfied landowners, where servitude access is necessary, 
after the EA was issued. These steps, in turn would speed up the planning process, eliminate 
route re-alignment and consequent amendments to the EIA, and could facilitate reducing the 
time from design to completion, from eight to three years. This timeframe coincides with the 
typical intervals for installing renewable generation capacity, thereby ensuring that the grid 
expansion meets the commissioning requirement of the REI4P.  
The last phase of the project was to compile a generic EMPr for the construction of electricity 
power lines and the supporting sub-station infrastructure. The construction of electricity 
lines and sub-stations are undertaken using standard construction procedures, with the major 
variable being the terrain. Once gazetted, the developer would need to submit an EMPr that 
covers only site-specific mitigation measures not included in the generic, adopted EMPr. 
The first draft of the generic EMPr has been gazetted for comment.  
 
Figure 23: Diagrammatic representation of the SIP 10 SEA methodology based on the terms of 
reference  
Source: Draft Electricity Grid Infrastructure Strategic Environmental Assessment (Department of 
Environmental Affairs, 2016). 
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7.1.4.5 Screening Tool  
In parallel to the development of the SEAs, the Department had been developing a national 
web-based Environmental Screening Tool. Regulation 16(1)(b)(v) of the Environmental 
Impact Assessment Regulations, 2014 (RSA, 2015a) makes provision for an application for 
environmental authorisation to be accompanied by ‘the report generated by the national web 
based environmental screening tool, once this tool is operational’.  
The web-based screening tool will facilitate the preparation of a screening report for a project 
anywhere within the country. The system will assess various layers of environmental data, 
identify any areas of environmental sensitivity and prepare a standard screening report for 
any selected site. Based on the screening report subsequent verification thereof through a 
site inspection, the first step in the mitigation hierarchy should be avoidance, achieved by 
locating the development outside of sensitive areas. The benefits of using this screening tool 
are as follows:  
 The scoping process for all environmental impact assessment applications is carried out 
using the most current data at the finest scale available;  
 Data used for screening are standardised;  
 It is the responsibility of the environmental assessment practitioner to collect or create, 
through survey or other means, any missing data not identified by the screening report; 
 The sensitivities of the site are known at an early stage in the project development;  
 The scope and the associated costing for the environmental impact assessment can be 
determined at pre-feasibility as the number of specialist inputs will be known;  
 Reduced costs and time for the developer and reduced effort in project review;  
 Improved consistency of reports as the minimum assessment requirements are known;  
 The simplification of preferred site identification process, as several alternative sites 
reports can be generated and the preferred site identified base on sensitivity; and  
 The number of projects to be considered in the cumulative assessment will be known.  
The four-tier sensitivity maps derive for the two energy SEAs and the dedicated site-specific 
assessment protocols provide information for the screening tool and forms part of their 
implementation strategy.  
7.2 Effectiveness evaluation  
This section considers the effectiveness of the SEAs. Effectiveness in this case covers 
procedural, substantial and incremental effectiveness. The two energy SEAs were subjected 
to an effectiveness evaluation as described in Chapter 2 to determine their performance.  
7.2.1 Effectiveness review criteria  
In summary, the effectiveness evaluation was based on the fourteen ‘priority needs for a 
good practice SEA’, provided by Partidário (2000) and discussed in Section 2.5.2. These 
priority needs were compared against the nine ‘expectations of a new look SEA’ summarised 
from the literature review discussed in Section 6.3.6.1. Where no comparison was found, the 
priority need was interpreted to document the understanding of the criteria and to ensure 
consistency in evaluation. The requirements and their interpretations from the literature are 
included in a template represented in Table 15.  
Table 15: Criteria to assess the performance of a SEA  
Source: Adapted from Partidário (2000) ‘priority needs for a good SEA’. 
 Context  
 Aspects considered: 
Comparison of the aspect with ‘the expectations of a new 
look SEA’ and a further interpretation of the aspect:  
1 Refer to a policy framework (sustainability policy, 
objectives and strategies) 
The SEA should support a policy or strategy of the decision-maker. This 
has to happen in a way that does not radically change the rhythm or the 
timing of the policy and planning procedure currently followed 
2 Be integral and/or well-coordinated with policy-making 
 
SEA should be developed as an integral part of the strategic planning 
activity. It does not need to be applied retrospectively or as an add on 
to merely assess the environmental effects of a policy, plan or 
programme and to propose alternative  
3 Ensure resource availability  
 
Ensure that there are adequate funds and skilled people to do the work 
as well as Departmental management and project oversight  
 Process  
 Aspects considered: Importance of consideration:  
4 Focus on paths (the process), not on places (the site)  SEA can be applied as a plan type SEA, i.e. for corridor development, for 
a sector or in a broader geographical area to direct long term planning 
5 Integrate approaches regarding scope and cross-
interaction of relevant factors, ensuring 
interdisciplinary  
Focus on integration also looking at three pillars social, environmental 
financial and technical feasibility 
6 Ensure simple, interactive and flexible approaches  The development of the SEA should be an iterative process. Use of 
Geographical Information Systems would be appropriate for and 
integrative and visual process. Objectives of participation, debate, 
negotiation and learning are desirable.  
7 Enable a participatory process, including multiple 
agents and consideration of public priorities and 
preferences  
Strong public and decision-maker’s participation process to be followed 
with public view included into the development. Outcome must be 
useful and able to be implemented by the decision-maker 
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 Outcome  
 Aspects considered: Importance of consideration:  
8 Establish guidance and a minimum regulatory context  The SEA provides guidance for future assessments, could include project 
level assessment relevant to current global issues and policy-making 
contexts 
9 Ensure accountable decision-making systems  The SEA process should facilitate the development of systems or 
procedures for accountability and better decision making 
10 Enable new routines in decision-making The SEA should be designed with the improvement of institutional 
development, environmental governance and organisation structures in 
mind 
11 Establish objectives, criteria and quality standards 
framework  
Draw definitive conclusive conclusions and have clear proposals for 
decision-making. The success of the SEA should be measured in 
relation to the quality of the final decision, and the extent to which the 
decision was improved as a result of the SEA approach 
12 Enable the adaptive nature of decision-making 
processes 
Processes are adapted through the outcomes of the SEA. Decision 
making on project level relates to site-specific requirements 
13 Contribute to changing attitudes, overcoming 
prejudices  
The SEA should produce longer-term learning effects and lead to better 
decisions. Should change perceptions 
14 Enable access to information The SEA should lead to new insights and the capacity development of 
all. It is desirable and possible for SEA to contribute to environmental 
management principles, administrative structures, research and 
science  
   
The criteria were scored in line with the scheme of Fischer (2002) as follows: 2 for the 
criteria being fully met: 1 for the criteria being partially met; and 0 for the criteria not being 
met at all. An average score was determined for each SEA. The results were then analysed 
and interpreted. 
7.2.2 Findings of the SEA effectiveness evaluation per criteria 
When considering the two SEAs in case study two, against the criteria related to the ‘priority 
needs of a good SEA’, the overall effectiveness evaluation score was a “1” – the criteria 
was partially met. A summary of the assessment is provided in Appendix V1, the results are 
provided in Table 16, and the findings of the evaluation are discussed below, under the 
headings related to the evaluation criteria.  
Refer to a policy framework – Both projects are integrated into the current development 
and energy policy framework. The SEAs are identified as being commissioned to support 
the NDP, the IDP, the IRP 2010-2030, the SIP programme and the REI4P. The SEAs should 
be able to influence decision-making at the policy level as they are intended to identify 
REDZs and power corridors that would impact on energy development and spatial planning. 
The SEAs are also designed to impact on project level to simplify the EIA process related to 
the REI4P. The outputs have yet to be gazetted for implementation, although the REDZs and 
power corridors as well as their implications have been gazetted for comment. Both projects 
were therefore scored a ‘1’, criteria partially met. Should the gazetting for implementation 
be achieved, this criterion would be scored a ‘2’, criteria full met.  
Table 16: Effectiveness of the two energy SEAs  
Source: Appendix VI. 
 
 
Be integral and/or well-coordinated with policy-making – The two SEAs appear to be on 
track to influence policy-making. Both the REDZs and power corridors were presented to 
Cabinet in February 2016 and were approved for implementation. They were gazetted for 
public comment in March 2017. In 2014 the EIA regulations were amended to allow for the 
protocols and the generic EMPr and in 2016 they were modified again to allow for the 
assessment of the projects through a BA rather than a SEIR.  
The electricity grid SEA has utilised the most up-to date grid expansion planning 
documentation and was undertaken in partnership with the grid expansion unit within 
Eskom. The SEA has also been developed in close consultation with provincial and local 
government and specifically their planning units. This should facilitate co-ordination into 
policy-making. The strategic gird expansion programme has not yet commenced. It is 
therefore possible for this SEA to influence the future development of the grid expansion 
plans. The wind and solar SEA was commissioned after the initiation of the REI4P and it 
will therefore not able to co-ordinate with the programme. Had the wind and solar SEA been 
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commissioned earlier, it would have been possible to manage some of the workload drivers 
identified in Section 0. Although the development of the SEAs intended to be coordinated 
in policy, their outputs have not yet been gazetted for implementation, therefore, the final 
coordination cannot be confirmed. Both projects sored a ‘1’, criteria partially met. Should 
the grid power corridors be gazetted for implementation, the project would be scored a ‘2’, 
criteria fully met.  
Ensure resources availability – Both projects were well resourced, in personnel, time and 
finances. Adequate human resources were available from the CSIR, the Department and the 
project partners. The timeframe for the projects was 18 months and the wind and solar SEA 
was extended by 6 months to allow for the finalisation of outputs. The gazetting of the 
outcomes of the SEA are identified on the strategic plans of the Departments.  
Although the projects were well resourced in the development stages and plans are underway 
to ensure the implementation of the findings, they are not yet implemented. Both projects 
scored a ‘1’, criteria partially met. Should the outputs of the two energy SEAs be gazetted 
the score would be ‘2’, criteria fully met.  
Focus on paths (the process), not on places (the site) – The SEAs were undertaken at the 
strategic level, focusing on influencing energy planning and on simplifying the project level 
assessment for energy projects, therefore tiering could be a strong outcome. Once 
implemented both SEAs have the possibility of providing strategic direction to developers 
as well as provincial and local planners. The grid infrastructure SEA also aims to facilitate 
pro-active funding for grid expansion. Once the power corridors have been gazetted for 
implementation, developers will be assured of the positioning of grid infrastructure into the 
future.  
The power corridors have not been gazetted for implementation, therefore the task is not 
fully achieved, although all indications are that the outputs will be gazetted for 
implementation. Both projects scored a ‘1’ criteria partially met. Should the outputs of the 
two energy SEAs be gazetted the score would be ‘2’, criteria fully met, although pro-active 
funding cannot be guaranteed, this decision would be made by NERSA.  
Integrate approaches regarding scope and cross-interaction of relevant factors, 
ensuring interdisciplinary – The SEAs achieved a high level of integration in their design 
however, integration in implementation still needs to be tested. Both projects were 
undertaken as a partnership between the Department and Eskom to ensure the highest level 
of integration between the needs of the two institutions. Focus group meetings with the wind-
energy industry, NGOs, bulk energy users, provincial and local government were held to 
facilitate discussion and integration. In addition, the public were involved at crucial points. 
Provincial departments responsible for the environment were included on the Project 
Steering Committee and the Technical Reference Group, which similarly included all other 
government institutions that had an interest in renewable energy or who had infrastructure 
that could be affected by renewables. Both projects included socio-economic concerns. 
Technical issues on the gird infrastructure SEA were specifically dealt with as a step in the 
development process, and again through the preparation of the an EMPr.  
The implementation of the power corridors will be very much in the hands of Eskom, who 
was a partner. Long term implementation should, therefore be possible. As integration was 
not tested, both projects scored a ‘1’ criteria partially met. Should the outputs of the two 
energy SEAs be gazetted the score would be ‘2’, criteria fully met. 
Ensure simple, interactive and flexible approaches – The development of the SEAs used 
an interactive and flexible approach with outputs being discussed and amended. The 
Department has committed to facilitate the implementation of SIPs by undertaking SEAs 
that identify adaptive assessment processes that would streamline the environmental 
regulatory requirements and inform the planning and design of the SIPs to safeguarding the 
environment (Department of Environmental Affairs, 2015d). The expectation of delisting 
for both projects was amended as stakeholders were concerned about the exclusion option. 
The EA requirement was retain but assessment was to be achieved through a BA rather than 
a SEIR. The amendment of the objectives of both SEAs, demonstrates flexibility within the 
development process as does the inclusion of the ‘pinch point’ analysis in the grid 
infrastructure SEA. The SEAs were undertaken in distinct steps, with the output of each step 
being discussed with various parties and comments included, before embarking on the next 
step. In both SEAs, GIS was used to undertake the optimisation analysis. It is intended that 
all outputs will be gazetted, which will allow for further refinement. Implementation of the 
outcomes could lead to flexible approaches through the protocols, screening as well as 
possible strategic implications of power line alignment and proactive grid funding. The result 
of allowing a pre-negotiated route to be submitted will be that Eskom will have flexibility in 
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their grid planning and design stages. Implementation will determine the success of the 
flexibility of approach in the long term. As integration was not tested both projects scored a 
‘1’ criteria partially met. Should the outputs of the two energy SEAs be gazetted the score 
would be ‘2’, criteria fully met. 
Enable a participatory process, including multiple agents and consideration of public 
priorities and preferences – The process for both SEAs was a participatory process with 
several interactions with focus groups, provincial governments, experts, the public and other 
stakeholders. Both projects scored a ‘2’ criteria fully met.  
Establish guidance and a minimum regulatory context – The corridors, protocols and 
screening tool could provide guidance in the future, both at strategic and project level. The 
protocols identify the further level of assessment required based on the site environmental 
sensitivity. The environmental assessment practitioner will be required to either submit a 
specialist report or a compliance statement. By setting the minimum contents for specialist 
studies, a national standard has been set.  
Both the REDZs and power corridor alignments are intended to assist in energy planning, 
which is a global issue. The intention of identifying these corridors was also to facilitate pro-
active funding of grid capacity (this outcome is not guaranteed as it is the mandate of NERSA 
to approve funding). It is too soon to determine if these outputs will be met. As integration 
was not tested both projects scored a ‘1’ criteria partially met. Should the outputs of the two 
energy SEAs be gazetted the score would be ‘2’, criteria fully met. 
Ensure accountable decision-making systems – Should the agricultural limits and the 
visual assessment protocols be implemented, decision-making around these two aspects 
could be standardized. The bird and bat data base is a new information gathering tool, which 
if implemented, will assist the bird and bat sector to consider regional impacts on bird and 
bat populations in the future. Use of the bird and bat tool will be included in the protocol, 
which will be gazetted and form a legal requirement. The screening tool does speak to 
accountable decision-making, as does the pre-assessment of environmental issues within the 
corridor. The screening tool is however, not available to the public, therefore it is too early 
to state that this will be an outcome, and the protocols, REDZs and power corridors have not 
been implemented two years after the SEAs have been completed. As the outcomes have not 
been finalised both projects scored a ‘1’ criteria partially met. Should the outputs of the two 
energy SEAs be gazetted the score would be ‘2’, criteria fully met. 
Enable new routines in decision-making – New routines could be facilitated through the 
requirement for a BA rather than SEIR, the ability to submit a pre-approved route, the 
generic EMPr, the screening tool and the assessment protocols. It is however, too early to 
decide if this will be achieved as the outputs have not been finally gazetted, and the 
submission of a pre-approved route has not been tested. As the outcomes have not been 
finalised both projects scored a ‘1’ criteria partially met. Should the outputs of the two 
energy SEAs be gazetted the score would be ‘2’, criteria fully met. 
Establish objectives, criteria and quality standards framework – Gaps in the way 
information on spatial data was requested in the EIA regulations were identified through the 
SEA development process and corrected in the 2016 EIA amendments. The SEAs did 
provide clear outcomes, the REDZs and the strategic power corridors were identified, the 
protocols were developed, the sensitivity maps were prepared and the generic EMPrs for 
power lines and sub-stations are available.  
The agricultural protocol was based on the findings of the recommendations of the 
Agricultural Scoping Assessment Report (Lanz, 2015) and considered the requirements of 
an ‘agro-ecosystem report’ identified in the Draft Preservation and Development of 
Agricultural Land Framework Bill (Department of Agriculture, Forestry and Fisheries, 
2015). This protocol will now apply nationally and has set a national standard, as the 
information used in its determination were based on national data sets.  
The planning framework for local and provincial government has also been influenced as 
the outcomes have been approved by Cabinet and should be considered in planning processes 
going forward. More work is needed to motivate for proactive funding of strategic grid 
strengthening. Guidance has been provided, however until the corridors and outputs have 
been gazetted, implementation is not assured. Both projects scored a ‘1’ criteria partially 
met. Should the outputs of the two energy SEAs be gazetted the score would be ‘2’, criteria 
fully met. 
Enable the adaptive nature of decision-making processes – The way decisions are 
reached related to wind and solar projects installations, as well as grid infrastructure and sub-
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stations has the potential to be adapted. Motivations will be required where impact avoidance 
is not practiced. Some workload drivers have been corrected in the EIA regulations. 
However, other issues such as the standard condition setting identified as a workload driver 
in Section 5.3.4.1, have not yet been addressed, and there is no process in place to address 
this issue.  
An example of the value of the SEA process to long term energy planning is provided 
through an analysis of Table 17, which provides the potential generation capacity per REDZ 
and the total current, medium and long-term evacuation capacity. When comparing the 
transmission capacity to the generation capacity a disparity is evident Table 17 indicates that 
in REDZ 1 and 2, which have high wind potential, there is currently no available 
transmission capacity. The information identifies that even if all the possible transmission 
capacity planned is realised within the next ten years, only two of the eight REDZs will have 
sufficient transmission capacity to evacuate all the electricity that is possible to be generated 
in the areas. This analysis has shown the importance of prioritising areas to allow for upfront 
investment into grid strengthening to support the REI4P and not compromise the renewable 
targets set in the IRP 2010-2030. The discussion in Section 6.4.1.1 on the competitive 
renewable energy zones (CREZs) indicated that upfront investment into building 
transmission capacity has the potential to stimulate the development of renewable. In 2015, 
the State of Texas had almost doubled their non-binding renewables target for 2025 by 
installing almost 20 000 MW of wind-energy. 
It is evident that to fully utilise the renewable energy potential in South Africa, significantly 
more of the Integrated Resources Plan new build generation requirements for the country 
could be set aside for renewable energy technologies. In addition, there needs to be a 
substantially improved commitment to construct new transmission infrastructure in areas 
with high wind and solar resources. Identifying these areas and prioritising renewable energy 
development within them are critical enabling factors for the achievement of the national 
energy strategic objectives. 
Table 17: Overview of transmission capacity estimates 
Source: Eskom, 2015; Department of Environmental Affairs, 2016. 
 Estimated 
Generation 
Capacity 
Transmission Connection and Evacuation Capacities 
Total Current 
Medium Term Future  
(3 – 6 years) 
Long Term Future  
(6 – 10 years) 
Total 
Estimated MW 
Capacity 
MTS 
Substation 
GCCA 
2016 
Capacity 
MTS 
Substation 
New 
Capacity 
MTS 
Substation 
New 
Capacity 
REDZ 
Total 
(MW) 
REDZ 1  
700 Kappa 0 Vryheid * 500 Houhoek Ext * 500 1 000 Wind 90% 
Solar PV 10% 
REDZ 2  
6 500 
Kappa 0 
Koruson 
(Kappa) 
500 
Koruson 
(Kappa) Ext 
500 
2 500 
Wind 75% 
Komsberg 0 Komsberg B # 1 500 
Solar PV 25% 
REDZ 3  
1 600 
Poseidon  120 
None 0 Poseidon B Ext # 1 500 1 886 Wind 90% Poseidon  266 
Solar PV 10%   
REDZ 4  
4 000 Delphi 45 None 0 Delphi B # 1 000 1 545 Wind 90% 
Solar PV 10% 
REDZ 5  
18 400 
Boundary 220 
None 0 Boundary B * 1 000 2 020 Wind 10% Perseus 800 
Solar PV 90%   
REDZ 6  
16 400 Mookodi 531 
Mookodi Ext 
* 
1 000 Mookodi B # 1 000 2 531 Wind 10% 
Solar PV 90% 
REDZ 7  
34 600 
Garona 75 Garona B* 1 000 Garona B Ext # 1 000 
5 075 Wind 10% Aries 0 Upington * 1 000 Upington Ext # 1 000 
Solar PV 90%     Aries # 1 000 
REDZ 8  
22 900 
Aggeneis 195 
None 0 
Gromis B # 1 000 
3 240 Wind 50% Gromis 45 Nama B # 1 000 
Solar PV 50%   Aggeneis B # 1 000 
 105 100      13 500 19 797 
  
As part of the development process, the comments received from the initial gazetting process 
for the REDZs and power corridors identified that the issue of the sensitivity of the Cape 
Vulture in the two Eastern Cape REDZs was not sufficiently dealt with. Additional work has 
been initiated post the SEA process. Due to the inability to test implementation on either 
project, both projects scored a ‘1’ criteria partially met. Should the outputs of the electricity 
grid infrastructure be gazetted the SEA would score ‘2’, criteria fully met. Only with the 
gazetting of additional pre-construction monitoring requirements to address the Cape 
Vulture sensitivity in the Eastern Cape REDZs will the wind and solar SEA be scored a ‘2’, 
criteria fully met.  
Contribute to changing attitudes, overcoming prejudices – It was noted that the wind 
industry was not supportive of the concept of REDZs. Although their view evolved over the 
process, the industry never formally endorsed the REDZs. The environmental NGO’s were 
initially supportive of the SEA process, but were later unhappy about the outcome, as they 
 209 
had anticipated identifying exclusion zones for wind facilities in areas of high bird 
sensitivity, such as within 50 km of a Cape Vulture roosting site. Although the Independent 
Power Producers office felt the REDZs had value, they were not able to openly support them 
and have not committed to considering them in the procurement process. Although case 
study one identified that it would be possible to authorise the wind-energy facilities post bid, 
there is no process to advance this possibility.  
The proposal of a generic EMPr was a novel intervention and not everyone was convinced 
of its usefulness or feasibility. Through consultation it appears as if attitudes were changed 
as there were only technical and grammatical issues raised through the comment period. It 
seems that some attitudes were positively changed, other were negatively changed and some 
were not changed at all, therefore the projects were scored a ’1’ criteria partially achieved.  
Enable access to information – As a first task of the wind and solar SEA, all renewable 
energy projects issued with an EA through the REI4P were mapped. This map is now 
updated and released on quarterly. The Global Horizontal Irradiation map for Southern 
Africa was purchased on an open license and is now freely available nationally. The SEA 
methodology used in the development of the two projects was presented at several forums 
including in Ghana and Sweden and shared through lectures presented to students at the 
Universities of Cape Town and the Witwatersrand (Table 1). The development of the bird 
and bat database for the collation of pre- and post-construction bird and bat monitoring 
results, has the potential to provide information on regional impacts to bird and bat 
populations. The development of sensitivity layers for the aspects considered through the 
SEA will contribute to the availability of new environmental information available from the 
screening tool. Two generic EMPrs associated with grid and sub-station development were 
an outcome of the grid infrastructure SEA. Once gazetted these EMPrs will represent 
environmental management instruments and could contribute to improved environmental 
governance. As the outputs have not been gazetted, implementation has not been tested. It 
appears that the finalisation of the bird and bat monitoring tool and the protocols will be an 
extended process. The projects were therefore both scored a ‘1’ criteria partially met. Should 
the outputs of the two energy SEAs be gazetted the score would be ‘2’, criteria fully met. 
7.2.3 Summary of the SEA effectiveness evaluation    
Table 16 provides an overview of the effectiveness review of the two energy SEAs 
corresponding to the criteria adopted for the assessment as presented in Table 15. The results 
indicate that the overall effectiveness of the two projects was ‘1’ criteria partially met. 
However, should the outputs be gazetted, the overall score would move to ‘1.9’ for the grid 
infrastructure SEA and ~1.8 for the wind and solar SEA.  
Both projects scored well on the facilitation of a participatory process, which was inclusive 
of multiple agents and considered the views, priorities and preferences of the public through 
the development process. It appears that the combination of consultation interventions 
including the PSC, the ERG, focus group meetings, the web-site interaction, the newspaper 
advertisements, consultation with local and provincial government throughout the process 
and partnerships with the principle stakeholders worked well to ensure participation.  
Notwithstanding the broad consultation, the comments received through the public comment 
period on the REDZs and power corridors indicate that some NGOs were unhappy with the 
process. Whereas the initial concern that the wind and solar industry had with the REDZs, 
their comments related mainly to timeframes for implementation. It appears through through 
the interaction their concerns were addressed. Comments from environmental NGOs where 
however, less favourable, although they were supportive of the process until the final 
outcome. They were objecting to two of the REDZs located in areas with high Cape Vulture 
activity. Cape Vultures are listed as vulnerable in South Africa, regionally extinct in 
Swaziland and critically endangered in Namibia. Birdlife Africa feel that these areas should 
have been identified as no go areas for wind farm development. The Overberg community 
feel that there was insufficient consultation with them noting the significant sensitivity of 
‘Lowland Renosterveld’, and they felt that the BA was less rigorous process than scoping 
and EIR.  
In all other aspects both SEAs scored an average rating of ‘1’, which indicated that the 
criteria were partially met. It appears that the SEAs were focused on producing outputs that 
have the ability to influence decision-making at both the strategic and project level and 
advance sustainable development. The REDZs and power corridors could therefore, have 
long-term beneficial sustainability and planning implications if implemented, as they focus 
energy development in areas which have been pre-assessed to be environmentally, socially 
and financially feasible.  
The screening tool, similarly provides a potential mechanism for the implementation of 
sustainable development by providing guidance and encouraging development within the 
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avoidance hierarchy at the project level. This new system, which forms part of the 
implementation strategy for the SEAs provides a practical tool for the advancement of 
sustainable development as is a desired outcome as discussed in Section 3.2. The provision 
and updating of new information has contributed to informed decision making and general 
improved environmental management. The quarterly updates of information on EA 
authorisations issued to the renewable energy industry seems to be in demand. Anecdotal 
evidence provided by the senior GIS professional within the Department, shows that in 2016 
the wind and solar data layer had the most ‘hits’ of the Departments GIS on-line facilities. 
The purchasing of the solar irradiation map on an open license was also a first within the 
Departments and demonstrates the Departments commitment to open access of information.  
7.2.4 Shortcomings of the two energy SEA processes 
There were two shortcomings identified through the SEA development process. The first 
related to the Cape Vulture sensitivity in the Eastern Cape and the second relates to the 
inability to restrict applications before sector departments have provided their inputs. These 
two aspects are discussed in more detail below.  
7.2.4.1 Cape vulture sensitivity  
Although bird and bat sensitivity had been identified as issues for consideration through the 
wind and solar SEA, and were considered, through the public comment period it was 
revealed that the REDZs could pose an additional threat to the Cape Vulture colony in the 
Eastern Cape. On review, it appeared that the specialist work focused on the Northern Cape 
areas and did not pay sufficient attention to vulture sensitivity. To correct this, through the 
extension of the wind and solar SEA, additional work is being undertaken with Birdlife 
African and the Nelson Mandala Bay University. The University has recently undertaken a 
risk map for the Eastern REDZs, the results of which, will be incorporated into the screening 
tool once released into the public domain. Additional work is being undertaken with Birdlife 
African and the Nelson Mandala Bay University to correct this omission through an 
extension of the wind and solar SEA. The University has recently compiled a risk map for 
the Eastern REDZs, the results of which will be incorporated into the screening tool once it 
has been released into the public domain. Additional and up-to-date information was 
collected on Cape Vulture populations and vulture restaurants in the Magaliesberg 
mountains to ensure that their sensitivity has been correctly mapped. A process is underway 
to sign a Memorandum of Agreement with the NGO collecting this information to have a 
formal transfer of information on a bi-annual basis. Discussions are underway with Birdlife 
Africa to investigate the feasibility of requesting additional pre-construction monitoring with 
more accurate laser technology to better predict flight paths in the Eastern Cape REDZs. 
These actions have not been completed, but have been initiated. For future SEAs the terms 
of reference will identify that a number of specialists who have an interest in the topic should 
be retained on a ‘stipend’ basis to ensure a broader specialist reach.  
It could be a failing of the SEA that the issue of the Cape Vulture sensitivity was not 
sufficiently dealt with through the process and the criteria. Enable the adaptive nature of 
decision-making processes’ was marked as a ‘1’ criteria partially met to take note of this 
shortcoming.  
7.2.5 Deferring EIA application in high risk areas 
An aspect for which the SEAs could have been more effective relates to the identification of 
areas of high sensitivity where an EA application could have been deferred until sector 
departments had provided their consent letters as required by the REI4P refer to Table 7. 
This is the case, for areas of high agricultural potential and with possible interference with 
the Square Kilometer Array (SKA). The screening tool now allows areas of high risk for 
agriculture and the SKA to be identified prior to submitting an application for an EA. Section 
5.3.6, dealing with the summary of issues identified from case one, revealed that due to the 
issuing of conditional EAs, the EIA process was falling short of its objectives to provide a 
comprehensive and integrated assessment process. Post-EA, there was still a risk of detecting 
an environmental fatal flaw with respect to radar, telecommunication and aviation 
interference, as well as agriculture and the incompatibility with the SKA.  
Due to the strict review timeframes of the EIA process, should inputs from other reviewing 
Departments or state-owned enterprises not be received on time, the Department is forced to 
make decisions on the EA without their contributions. This could pose a fatal flaw to the 
development after the EA is issued. It would be advantageous therefore, to compel these 
authorising Departments or state-owned-enterprises to comment before accepting an 
application for EA from an applicant.  
Sub-section 24(2A) (a) of NEMA allows the Minister to gazette a prohibition or restriction 
to the accepting of an application for EA for a listed activity in a specified geographical area 
and to determine any terms and conditions that would apply. To improve the synchronisation 
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of these authorisations, the Minster could identify a restriction on these activities until the 
sector Department or state-owned-enterprises have provided their consent letters. This 
approach would safeguard the developer from spending time and money on proceeding with 
assessments that would ultimately result in a fatal flaw when applying for sub-division or 
servitude registration. In addition, it would ensure that authorities do not spend time and 
resources on reviewing applications that have no prospect of success.  
It is possible that this can still be considered however, it could be considered a shortcoming 
in the SEA development process.  
7.2.6 Wrapping up on the effectiveness of the energy SEAs 
The analysis in this section concluded that the two energy SEAs commissioned by the 
Department had the potential to be fully effective. With implementation, the electricity grid 
infrastructure SEA would score 2, and the wind and solar SEA would score ~1.8. Using the 
fourteen priority needs of a good SEA provided by Partidário (2000), compared against the 
outcomes of the literature review on effectiveness of SEA, and the scoring system of Fischer 
(2002), the two energy SEAs would be evaluated as being effective. The analysis identified 
a number of elements of the SEAs, which if implemented would impact on decision-making 
both at the project level and at the strategic level and therefore had the potential to advance 
sustainable development. These are as follows:  
 The identification of renewable energy development zones – these zones could direct the 
development of renewable energy facilities into areas which have been pre-assessed to 
be socially, financially and environmental feasible to support the technology and 
advance sustainable development. These zones could act as anchor points for the 
expansion of the electricity grid infrastructure and could unlock pro-active investment 
into strategic grid development. Through the pre-assessment of these zones, the 
assessment process for EA will be reduced from a SEIR to a BA. This can lessen the 
timeframe for authorisation from 300 to 147 days, or approximately 5 months, thereby 
enabling a post-bid EA (i.e. applying for the EA after preferred bidder status and before 
financial close), as is the case for a water use licence. A bidder is required to submit a 
confirmation that they have lodged an application for a water use licence, they do not 
need to be in possession of the licence. The review undertaken in Section 4.5.1 indicates 
that on average over the three completed bid windows, the period for bid to financial 
close has been sixteen months. A post-bid authorisation could reduce the workload of 
the Department in authorising speculative renewable energy applications by 90%. 
Undertaking the EIA closer to the time of construction will improve the project 
information and the quality of the overall environmental impact assessment. It will also 
eliminate the need for issuing conditional authorisations. Improved information for 
impact assessment advances the objectives of sustainable development.  
 The identification of power corridors – This can facilitate investment into proactive grid 
expansion, as has been shown by the CREZ discussed in Section 6.4.1.1. Knowing where 
the strategic energy backbone will be located can assist provincial and local governments 
to plan for industrial developments making best use of the grid expansion programmes. 
Flexibility in the location of grid expansion is similarly facilitated. The pre-assessment 
of environmental and social sensitivity could facilitate the submission of pre-negotiated 
routes for authorisation. This has the potential to reduce the time lapse from EA approval 
to construction of the transmission line, and also any need for amendments of the 
alignment resultant on landowner objections. Timelines for transmission and generation 
projects could be aligned, facilitating completion of grid evacuation infrastructure to 
coincide with the construction timeframes for energy generation.  
 The preparation of impact specific assessment protocols – the identification of 
environmental sensitivities with their corresponding site-specific assessment protocols 
in the REDZs and the power corridors could allow for the streamlining of project level 
EIAs. Full assessments will only be required in areas of high sensitivity, for low 
sensitivity areas compliance statements prepared by specialists will be required. This 
will save time and money while ensuring an appropriate level of assessment cognisant 
of the site’s environmental sensitivity. The protocols in their draft form, set the criteria 
for the required specialist expertise in each case. They ensure that the assessment 
provides the definitive statements required by decision-makers and allow for a level of 
consistency in specialist studies not achieved before. The protocols can formalise various 
guidelines used in the assessment, for example the Birdlife Africa pre- and post-
construction monitoring guideline for wind-energy facilities, and enforce the use of 
databases such as the bird and bat tool.  
 The development of systems – through the preparation of the SEAs, two instruments 
have been developed, the Departments on-line screening tool, and the bird and bat 
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database. Should the screening tool be implemented, it will provide current and standard 
environmental information for download and use by the environmental sector. The 
system will allow for the manipulation of the development footprint on the site and 
thereby facilitate the implementation of the avoidance hierarchy and will identify if any 
specific exclusions or additional requirements are related to the site, for example air 
quality priority areas or standards. The report on the environmental screening process 
would provide guidance on which assessments that need to be performed and will reduce 
the need to provide assessments not triggered by either the nature of the development or 
the site sensitivity.  
 The preparation of generic EMPrs – the electricity grid infrastructure SEA required the 
submission of a generic EMPr for the construction of overhead power lines and sub-
stations. These documents constitute environmental instruments and once implemented 
will reduce the time and effort of producing EMPrs for each project when the mitigation 
measures are standard. The generic EMPr allows for the identification of additional 
requirements which are not standards should site conditions warrant additional or 
specific mitigation efforts. 
7.3 Implementation possible contributions to the efficacy of the EIA process  
The reason for the SEAs not scoring higher in the effectiveness evaluation is because 
implementation of many of the outcomes have not been achieved two years after the 
completion of the SEAs. Decision making and implementation were specifically identified 
in the terms of reference for SIP 8 and 10. However, implementation of changes in the way 
of the EIA regulations are implemented, need to be founded in the legal framework. As these 
would be the first integrated environmental management instruments gazetted through 
NEMA other than the EIA regulations, the Department has no experience with their 
implementation.  
The Department undertook a legal review of NEMA and the 2014 version of the EIA 
Regulations to ensure that the legislative framework contained the enabling provisions. The 
enabling provisions for the implementation objectives mentioned above are discussed in the 
following sections. 
7.3.1 Gazetting of geographical areas in which exceptions to the EIA procedures apply  
To determine the areas in which the alternative assessment process and the restrictions will 
apply, the Minister will need to gazette the geographical boundaries of the REDZs and the 
power corridors. No law reform is necessary to achieve these objectives. Regulation 10(b) 
identifies that a gazetting process is required when applying an alternative process to an 
activity. Regarding Section 24(3) of NEMA the Minster may compile information and maps 
that specify the attributes of the environment in geographical areas, including the sensitivity, 
extent, interrelationship and significance of such attributes, which must be considered by 
every competent authority.  
7.3.2 Application of a BA rather than SEIR assessment process  
Section 24(1) of NEMA, states that if an activity is listed, an EA is required. Further, Section 
24(5)(a) provides for the Minister, or the MEC with concurrence of the Minister, to make 
regulations for determining the procedures to be followed in applying for and being issued 
with an EA. To date the Minister has only prepared EIA Regulations; therefore, granting of 
an EA is possible only through the preparation of an EIA.  
Regulation 15 of the EIA Regulations of 2014 defines the assessment process that applies to 
applications for EA. Regulations 19 and 20 are relevant when a BA is applicable, while 
Regulations 21 and 24 are relevant where a SEIR process applies. Regulation 19 refers to 
Appendix 1 that specifies the requisite report contents for a BA report, while Regulation 21 
makes reference to Appendix 2 that specifies the requisite report contents for an SEI report. 
The Listing Notices of the EIA Regulations then identify which activity falls within which 
assessment regime: 
 activities listed in Notice 1 need to follow the procedures of sections 19 and 20 of the 
regulations, related to the BA process; and  
 activities listed in Notice 2 need to follow the procedures of sections 21, 22, 23 and 24 
of the regulations related to the SEIR process.  
An analysis of NEMA identified that the Act only make provision for the exclusion of 
activities from the requirement to obtain EA outright, or based on the application of a norm 
or standard. NEMA similarly provides for the delisting of an activity, resulting in the same 
effect as the exclusion of the activity. However, neither NEMA nor the EIA Regulations 
provide for the assessment of a report under a process different to the complex procedures 
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described above, nor is there a provision to amend the content of the assessment document. 
The existing legal framework, therefore does not provide the enabling provisions to allow 
the first and second implementation objectives of the renewable energy SEAs undertaken. 
There is no provision to apply a BA procedure to commercial wind and solar PV activities.  
This finding has identified that neither NEMA nor the EIA Regulations make provision for 
the use of Environmental Management Instruments to obtain EA, as is the expressed desire 
of the environmental sector discussed in Section 3.4 and the objective of chapter 5 of NEMA 
which relate to Integrated Environmental Management. The restrictive nature of current 
environmental legislative framework may be the reason for the frustration of the 
environmental sector related to the overuse of EIA as an assessment tool in South Africa.  
7.3.3 Application of a site-specific protocol 
The amendments made to the EIA regulations in 2014 including the provision for protocols 
or minimum information requirements. There is reference protocols or minimum 
information requirements in several sections of the amended regulations and their use is 
provided for in the legislation. However, the protocols intended to allow for undertaking 
either an assessment or submitting a compliance statement that would not constitute an 
assessment. The way appendices for the BA and SEIR are written does not currently allow 
for a non-assessment type of instrument.  
There are no obvious easy solutions to this and law reform may be required in order to allow 
for the replacement of an assessment with a compliance statement in areas of confirmed low 
sensitivity.  
7.3.4 The promulgation of a generic EMPrs  
Section 24(1A) of NEMA requires that every applicant must comply with the prescriptions 
of the Act regarding any environmental management programme. Sections 19 and 23 of the 
EIA Regulations prescribe inclusion of an EMPr is required as part of the application for EA 
for all listed and specified activities. The content of the EMPr is then regulated in both 
NEMA as sub-section 24N (2), as well as in sections 19(4) and 23(4) of the EIA Regulations. 
The sections of the EIA make provision for generic EMPrs to apply where the Minister has 
gazetted them. The sections in the EIA regulations then further reference content 
requirements in Appendix 4.  
A generic EMPr for the construction of transmission and distribution lines, and of sub-
stations was prepared as an output of the Electricity Grid Infrastructure SEA. The generic 
EMPr would save review time for the authorities as well as costs and time for the developer. 
The generic EMPr would be subject to public scrutiny to ensure that it met all the 
requirements of Section 24N of NEMA and Appendix 4 of the EIA Regulations or must be 
a generic EMPr. Therefore, achieving this implementation objective of the Electricity Grid 
Infrastructure SEA is possible without law reform.  
7.3.5 Law reform  
The above discussion has revealed that to implement two of the outputs of the energy SEAs, 
a revision of the EIA regulations was required. Amendments to regulation 15(2) (a) to allow 
for the Minister to identify, through a government notice, instances for which a basic 
assessment procedure must be applied to an activity were gazetted on the 7 April 2017, 
shortly thereafter on the 13 April 2017, the REDZs and power corridors were gazetted for 
public comment. The Department has therefore, shown commitment to finalising the 
implementation process for the outputs of the SEAs. The need for this amendment to be 
published was the reason for the slow implementation of the outcomes of the SEAs.  
As mentioned above, there is no obvious solution to applying a compliance statement rather 
than an assessment, and further law reform may be required. For the above discussion, 
although NEMA provided for integrated environmental management instruments 
Instruments in spirit, it was not drafted to accommodate them. This slows down the 
implementation of integrated environmental management instruments and is an indication 
that the legal framework is too prescriptive and slows down the pace of change and could be 
accused of slowing down development.  
7.3.6 Is SEA stepping up – locally?  
The literature review undertaken in Chapter 6 found that the use of SEA internationally could 
improve the quality of EIAs as well as provide the policy context for decision-making, which 
reduced the complexity of project specific EIAs. A SEA was also able to reduce the reliance 
on the EIA as an assessment tool, as it facilitated strategic decision making at regional scales.  
However, in South Africa, the literature revealed that although the country has a long history 
of the use of spatial tools, including SEA and Environmental Management Frameworks, the 
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discussion in Section 3.3.4.1, indicated that there is no evidence of their implementation and 
impact on reducing the numbers of EIA application or improving the quality of assessments.  
Similarly, an analysis of eight South African SEAs undertaken by Rossouw, Audouin, 
Lochner, Heather-Clark & Wiseman (2000), found SEAs to be ineffective. South African 
SEAs were not linked to plans, policies or programme formulation; they could not lead to 
tiering as they did not precede EIAs; and, although four studies provided information before 
important decisions were made, it was uncertain whether the information was used in any 
decision-making process.  
An assessment of 50 South African SEAs undertaken by Retief (2007), lead him to a 
conclusion that SEA in South Africa ‘could be considered as merely a glorified information 
gathering exercise’. He analysis identified that these SEAs were largely consultant and 
external-funding driven, factors that had affected the manner in which SEAs were conducted 
and their potential to be effective. The externally driven approach lacked the strategic focus 
required by SEA, and demonstrated little understanding of decision-making processes they 
were to inform or of what was needed for implementation. The result was SEAs dealing with 
an unmanageable list of qualitative aspects, emphasising situational analysis and data 
generation, and providing inconclusive outcomes far removed from real life decision making 
(Retief et al., 2008).  
Considering the insignificant contribution that SEA has played in South Africa to date, and 
noting the relatively high score achieved in the energy SEAs effectiveness review, it was felt 
necessary to test if the two energy SEAs could practically improve the efficacy of the EIA 
system for renewable energy or if it was merely a theoretical observation. To do this the 
analysis returns to Chapter 5, in which the efficiency and effectiveness of the current EIA 
process was tested. The shortcomings in both the efficiency assessment and the effectiveness 
evaluation have been summarised in Table 18 and Table 19 respectively. The findings of the 
effectiveness evaluation of the two energy SEAs undertaken in Section 7.2 have been 
considered against these shortcomings to identify if aspects of the SEAs could address the 
efficacy issues identified.  
7.3.6.1 The Energy SEAs potential to contribute to efficiency  
The first aspect considered in Chapter 5 was the efficiency of the environmental 
authorisation process as a pre-bid requirement. Through the analysis and discussion on the 
efficiency of the EIA process applied to wind-energy, apart from the increased numbers of 
assessments and amendments, six workload drivers were identified (Section 5.3.4). Column 
A of Table 18, summarises the drivers identified and Column B, considers possible 
contributions of the two energy SEAs as tested in the effectiveness evaluation discussed in 
Section 7.2.2.  
Table 18: Summary of the workload drivers and possible interventions provided by the renewable 
energy SEAs 
Source: Discussion in section 5.3.4 and 7.2.2 
 (A) Workload drivers  (B) Possible contributions of the SEAs 
(i) The manner of listing activities in the EIA regulations 
– activities in the EIA regulations do not allow for the 
listing of a principal activity with associated subsidiary 
activities but rather, it lists all activities related to a 
proposed development. For example, a wind energy 
facility would include the upgrade or the construction 
of new roads; the disturbance of a watercourse; the 
building of a sub-station; the erection of a power line 
and the installation of a fuel storage tank among 
others. These are all activities which require 
Environmental Authorisation. When applying such an 
approach to a development where the scope or layout 
is likely to change, the probability of triggering an 
additional activity or needing to amend is high as 
demonstrated by the case study assessment.  
The application of a Basic Assessment process to all 
commercial-scale renewable energy activities and all grid 
development and expansion activities including their 
associated activities is one of the objectives of the SEAs. It 
is intended that the gazetting notice that will achieve the 
amendment to the assessment process will define a 
commercial scale renewable energy application and a grid 
development or expansion programme to which the notice 
applies. In so doing, it will include the associated activities 
and will move beyond assessing each activity individually. 
In this way, it can reduce the number of amendments and 
additional assessments required as all related activities will 
have been deemed to have been considered.  
(ii) Standard conditions – due to the lack of detailed 
information submitted at the time of application, the 
authorisations for renewable energy projects are 
conditional on the submission of several additional 
plans or layouts which are required to be approved.  
The protocols which have been developed through the 
SEAs will reduce the need for conditional approval as once 
approved they will allow for compliance statements 
should the development be located in areas of low 
sensitivity. A compliance statement would not attract 
conditions as they are not assessments.  
Success cannot be claimed as the protocols are not 
implemented, and there are complications related to the 
legal provisions or the layout of the documents which still 
need to be resolved. They have the potential to reduce the 
workload only.  
(iii) Environmental Authorisation is required pre-bid – as 
environmental authorisations are required pre-bid the 
application is submitted at least 2.5 years before 
construction. The EIAs considered in the case study 
were launched on pre-feasibility information, which 
contained no detail on critical factors such as final 
turbine layout, geological and geotechnical data, 
detailed wind resource data, generation capacity, 
technology to be used, grid availability and grid 
connection points as well as substation locations 
among others. The assessments are also undertaken 
based on a preliminary turbine layout. The lack of 
detailed information and the evaluation based on a 
preliminary layout leads to the submission of many 
amendments and additional assessments as the 
detailed information becomes available.  
The assessment of the process through a BA rather than a 
SEIR and the further reduction of the decision timeframe 
by 50 days reduces the timeframe for decision-making to 
147 days or approximately five months thereby enabling 
the EIA to be launched post-bid and through financial 
close.  
Although the outcome of the pre-bid authorisation is not 
approved, the SEA has reduced the timeframe to a point 
where this discussion is now possible.  
The pre-screening within the corridor has achieved a level 
of fatal-flaw risk reduction, which could assist in the 
consultations. Therefore, although no success can be 
claimed, the SEA process has facilitated a pre-bid process.  
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 (A) Workload drivers  (B) Possible contributions of the SEAs 
(iv) Assessments undertaken on layouts – specialist 
studies assess the environmental sensitivities of the 
site in relation to the placement of the development. 
Therefore, should the layout of the infrastructure be 
revised, amendments or new applications are 
triggered.  
The screening tool allows the developer to place their 
development footprint in relation to a determined 
environmental sensitivity of the site. Therefore, should 
they remain outside of high environmentally sensitive 
environments, the need to submit amended layouts would 
be reduced.   
(v) Validity period for authorisations - the lack of detailed 
information at decision-making results in conditional 
Environmental Authorisation being prepared, which 
increases the assessment and review workload.  
The amendments to the 2014 EIA regulations were being 
considered at the same time as the case study review for 
this investigation. The parallel processes have allowed the 
lessons learned through the case study assessment to 
enrich the EIA regulations amendment process. One 
amendment that was made as a result of the case study 
review was to require the EAP to set a validity period 
which would coincide with the expected commencement 
date and construction period. Thus the need for 
amendment due to the expiry of the EA is no longer an 
issue but requires careful consideration by the EAP.  
(vi) Downgrading of applications - The possibility of 
downgrading applications increases the number of 
times the Department processes an application.  
 
The ability to downgrade applications has been removed 
from the EIA regulations in the 2014 amendment. 
However, an outcome of both SEAs is that the activities 
related to renewable energy and grid infrastructure as 
assessed under a BA process, without the need for 
consideration of the possibility before the application is 
submitted.  
   
7.3.6.2 Contributions of renewable energy SEAs to EIA effectiveness  
The second aspect deliberated in Chapter 5 was the effectiveness of the environmental 
authorisation process. Table 14 summarised the effectiveness evaluation of the impact 
assessment phases of the wind-energy EIA case study corresponding to the criteria adopted 
for the evaluation. These findings are summarised and tabulated in Column A of Table 19. 
The possible contributions of SEAs discussed in Section 7.2.2 are identified in column B.  
Table 19: Summary of findings on the effectiveness of the impact assessment phase of the EIA and 
possible interventions provided by the renewable energy SEAs 
Source: Discussion in Chapter 5 and Section 7.2 and the findings of Table 13.   
  (A) EIA review criteria and overall score  (B) Possible contributions of the SEAs 
(i) Timing of study (D) - all assessments were supported by 
primary data collection undertaken by specialists on-site. 
However, the quality of the data collection was not 
rigorous or well documented, and no survey results were 
provided. There was a strong reliance on desktop 
information, for with the quality or age was not indicated. 
This produced a general assessment that was not 
comparable across the four projects. Only one specialist 
study collected data for all seasons. All other studies 
collected data over a period of not more than two or 
three days. In some cases, this may be acceptable. 
However, in Projects 2 and four the specialists indicated 
that the short timeframe for data collection limited the 
study. In both of these studies, a disclaimer regarding the 
quality of the work was included. While the specialist may 
feel that including a disclaimer exonerates their actions, it 
The screening tool which will be used to screen all 
projects will provide a database containing the most up 
to date information available in the country. This will 
ensure that all assessments utilise the same data for the 
initial screening. The protocols that were one of the key 
outputs of the SEAs will guide specialists on the 
timeframes over which data are to be collected. The 
protocols will identify the level of assessment required 
related to a particular site sensitivity and a detailed 
description of the content of the assessment report. 
This will ensure that the reports produced from the 
assessments are similar and include the methodology 
utilised. The protocol will also require the specialist to 
discuss the adequacy of the timing and duration of the 
site assessment which will identify to the Case Officer 
the value of the assessment undertaken.  
  (A) EIA review criteria and overall score  (B) Possible contributions of the SEAs 
does not assist the case officer to make an informed 
decision based on the best available data and 
comprehensive assessment.  
Success cannot be claimed as implementation is not 
assured, however, the potential for success is high.  
(ii) Assessment of impacts (D) - the assessments of the main 
issues in the case studies and the quality thereof was 
poor in many cases. The methodologies applied in 
specialist studies were not discussed, they varied 
substantially between cases and were unverifiable. There 
was a strong reliance on desktop information, although 
all assessments included on-site inspections by 
specialists. There was little if any site-specific information 
contributed, which produces generic assessments. Of the 
four projects, only one specialist study collected data for 
all seasons. All other studies collected data over a period 
of not more than two or three days. In Projects 2 and 4, 
the specialists indicated that the short timeframe for data 
collection limited the study. 
The SEA included all of the key issues associated with 
wind energy technology. Sensitivity maps have been 
determined for each issue, and the applicant is required 
through the site protocol, to prepare a report which 
deals with each issue. If the issue for some reason does 
not apply, then a motivation must be included 
explaining omission. The site protocols will identify the 
period for which collection of data is required and the 
content of the report. This will ensure an improved 
quality of the report as well as the consistency of 
information across projects.  
Success cannot be claimed as implementation is not 
assured, however, the potential for success is high. 
(iii) Environmental statement provided (D) - there was a 
poor performance concerning reaching a general 
conclusion on the significance and acceptability of the 
impacts identified over the four projects. The various 
specialists who contributed to the four EIAs provided 
broad recommendations based on studies that were 
undertaken over an insufficient time and covering only 
one season.  
The case study analysis was being undertaken at the 
same time as amendments to the 2014 EIA regulations 
were being considered. This allowed the lessons learned 
through the case study to enrich the amendment 
process. Appendix 6, which provides the content of a 
specialist report, includes the need to provide a 
statement of acceptability of the development. This has 
also been included in the site protocols.  
The amendments to the EIA regulations were not a 
direct result of the SEAs. However, it was a result of the 
case study review. Therefore, success through the SEA 
cannot be claimed. However, the introduction of the 
site-specific protocol has the potential for success if 
implemented.  
(iv) Identify and propose acceptable mitigation measures 
(D) - this was the area of poor performance over the four 
projects. Mitigation measures were broad and based on 
site layouts that were identified as being preliminary and 
would change as additional information became 
available. 
The Electricity Grid SEA has as an output a generic 
EMPr. This will allow the environmental practitioner to 
focus only on specific site mitigation measures not 
covered in the generic EMPr. This will ensure that 
mitigation measures for electricity grid development 
will be comprehensive.  
For renewable energy projects, the protocols include 
the need to specifically identify any conditions to be set 
in the EA as well as any mitigation measures to be 
included in the EMPr.  
For the electricity grid infrastructure project there is 
significant potential for success should the generic EMPr 
be gazetted, success at this time can, however, not be 
claimed. The protocols have not been finalised, and 
there are complications with the legal provision. 
Therefore there is a potential for success, but it is not 
assured at this time.  
(v) Site-specific mitigation measures transferred to the 
EMPr - this was the area of the poorest overall 
performance. The EMPr reports contained standard non 
site-specific mitigation measures. Where specific 
measure had been identified in specialist assessments, 
they were in most cases not or incorrectly transferred 
into the final environmental impact report.  
The amendments made to Appendix 6 of the 2014 EIA 
regulations, which were based on the lessons learnt 
through the case study analysis undertaken for this 
investigation, include a requirement for a specialist to 
specifically identify any mitigation measures to be 
incorporated in the EMPr or conditions for inclusion in 
the Environmental Authorisation. This will allow for easy 
transfer into the final environmental impact report.  
The protocols include the need to specifically identify 
any conditions to be set in the EA as well as any 
mitigation measures to be included in the EMPr. 
The Electricity Grid SEA has as an output a generic 
EMPr. This will allow the environmental practitioner to 
focus only on specific site mitigation measures not 
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  (A) EIA review criteria and overall score  (B) Possible contributions of the SEAs 
covered in the generic EMPr. This will ensure that 
mitigation measures for electricity grid development 
will be comprehensive.  
The amendments to the EIA regulations were not a 
direct result of the SEAs. However, it was a result of the 
case study review. Therefore, success through the SEA 
cannot be claimed. However, the introduction of the 
site-specific protocol has the potential for success if 
implemented and the generic EMPr for electricity 
infrastructure will ensure a high level of mitigation once 
gazetted for implementation.  
(vi) Provide a level of site-specific assessment which 
exceeds that which could be achieved through a 
geographical study - this aspect was not scored as it was 
not a legally required criterion. However, in all of the case 
studies, on-site noise measurements, bird and bat 
surveys and visual assessments were undertaken but on 
layouts that were identified would change. Therefore, 
although the level of site-specific information generated 
was high, the value of that information was meager. This 
is however not the case with public consultation, a 
geographical approach to consultation would not have 
identified the site-specific concerns of interested and 
affected parties.  
The screening tool will provide a level of assessment for 
each site, depending on available data. Through the 
requirements of the site-specific protocols, the 
specialists and environmental assessment practitioners 
are required to verify the information on-site, and to 
upload any additional information obtained. This will 
ensure that the information provided in the assessment 
reports is more valuable than what could have been 
derived from a geographical study.  
Success cannot be claimed as implementation is not 
assured, however, the potential for success is high. 
   
This section asked if the SEA could contribute to the efficacy of the EIA process related to 
the REI4P. The assessment undertaken in Table 18 and Table 19, found that there was 
potential for the SEA to improve on both the efficiency and effectiveness of the EIA process. 
However, a key component of this was for the outputs of the SEAs to be implemented. This 
was the same conclusion as drawn from the effectiveness review undertaken in Section 7.2. 
Implementation is the key ingredient for any of the work performed through the development 
process to be capable of contributing to strategic planning, decision-making and advancing 
the objectives of sustainability.  
7.3.7 Reason for the possible improved impact of the Renewable Energy SEAs  
The focus on implementation is echoed by Retief (2007) in his assessment of the 
effectiveness of SEA in South Africa. He identified three factors that influenced the 
implementation of SEAs and therefore their effectiveness. The first was that the need for a 
legal framework that provided for the implementation of SEA outcomes. Secondly, the 
mandate for SEA implementation lies with the decision-maker and cannot be driven by 
consultants, and thirdly it was important for the decision-maker to have the capacity to take 
ownership of the SEA outcomes to ensure implementation.  
This section will consider the implementation strategies of spatial tools that preceded the 
SEA and if the three factors that influence implementation as identified by Retief et al. 
(2008) are in place and therefore, their effectiveness.  
The best implementation method for the energy SEAs was the topic of intense debate 
between officials within the Department and the SEA consultant team during the two-and-
a-half-year development period. Together with the debate, a legal review of NEMA and the 
2010 version of the EIA Regulations was undertaken and the implementation mechanism for 
Environmental Management Frameworks that had gone before was studied.  
The outcome of the NEMA review is discussed in Section 7.3. In summary it was found that 
NEMA did not make provision for the use of Environmental Management Instruments to 
obtain EA, which was one of the objectives of chapter 5 of NEMA. The same was found for 
the review of the 2010 EIA regulations. As the development of the SEAs was being 
undertaken at the same time as the EIA regulations were being revised, many of workload 
drivers were removed through the amendment process. Regarding the implementation gaps, 
two major gaps were filled, namely - the ability to gazette a generic EMPr, and to utilise a 
protocol or minimum information requirement. The review of the 2014 EIA regulations 
undertaken in Section 7.3. now identify that these outputs of the SEAs can be implemented. 
With the amendment to the objectives of the SEAs, no provision was made for the 
assessment of the process through a BA rather than a SEIR and this was the subject of a 
further minor amendment to the EIA regulations published for implementation in April 2017.  
This detailed evaluation of the EMF process and its implementation strategy, found two key 
aspects that influenced their inability to influence EIA decision-making. The first is that the 
EMFs were not designed with decision-making at project or policy level in mind. Rather 
they focused on providing general planning recommendations regarding the types of 
development stakeholders wished to see in an area based on environmental attributes. A 
similar finding was made by Retief et al. (2008) regarding SEAs effectiveness in South 
Africa at the time. He observed that the SEAs resembled a planning exercise rather than an 
assessment. They answered questions relevant to ‘What proposal could be considered given 
the environmental opportunities and constraints?’, rather than asking if the plan, policy or 
programme fitted within the environmental constraints’.  
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The second aspect that hampered effectives arose from the fact that the entire Environmental 
Management Framework document had been adopted through gazetting. The text contained 
general non-binding recommendations and findings, which in themselves could not be 
implemented and would need regular update to remain current. Therefore, the adopted 
Environmental Management Framework merely provided information and did not change 
the authorisation regime or decision-making. Had only the outputs of the Environmental 
Management Framework been gazetted, i.e. a list of activities that could be delisted, or areas 
that were specifically sensitive and should be excluded from development, the documents 
would have been more influential.   
Having learned from the EMF implementation difficulties, during the elaboration of the 
terms of reference a decision was taken not to gazette the energy SEAs, but to focus on the 
gazetting of the outputs. The SEA documents would detail the process followed and provide 
the technical information on which the exclusions and implication processes would be made. 
These outputs for gazetting included the REDZs and the power corridors, the assessment 
protocols and the generic EMPr for the construction of grid infrastructure and sub-stations. 
The risk assessment information would be determined using the national screening tool. The 
shift of focus to the implementation of the outputs of the SEA and not the SEA document 
itself sets the renewable energy SEAs apart from previous spatial tools. It is this shift that 
may allow these SEAs to succeed and achieve their objectives.  
With respect to the three factors that influence the implementation of SEAs as identified by 
Retief et al. (2008) above, it was noted that in the case of the energy SEAs, all three of the 
factors were in place. Section 7.3 indicated that NEMA and the EIA regulations provide for 
the implementation of the SEA outcomes. The terms of reference and the drive for the SEAs 
stemmed from the decision-maker, consultants were merely the executors and value adders. 
There is ownership within the decision-maker as the Minister of Environmental Affairs 
submitted the outcomes to Cabinet for endorsement. There is also a team of officials working 
towards the implementation of results. 
7.4 Summing Up  
Research question three and four relate to the effectiveness of the SEAs in their support of 
the REI4P and identifying elements within the SEAs that contribute to their effectiveness.  
Research Question 3: How effectively do the two energy SEAs commissioned by the 
Department support the REI4P?  
and 
Research Question 4: What are the elements of the two SEAs that can be used to influence 
decision-making, and how do these elements enhance the efficiency and effectiveness of the 
environmental authorisation process for the REI4P and its supporting transmission 
infrastructure?  
The effectiveness evaluation undertaken on the two energy SEAs as case study two, found 
the SEAs to be partially effective, with all criteria ‘partially met’. However, should full 
implementation be achieved, the SEAs had the potential of being fully effective, with ‘all 
criteria being fully met’.  
In addition, the effectiveness evaluation identified a number of elements of the two SEAs 
that could enhance the efficiency and effectiveness of the environmental authorisation 
process for the REI4P and its supporting transmission infrastructure. The discussion in this 
chapter, indicated that the outcomes of the SEAs could simplify legislative processes, 
improve planning and contribute towards the sustainability of the renewable energy in a 
South African context. The shortened processing time, the removal of uncertainty, the 
standardisation of the assessment procedures and improved integration all show that a 
‘business unusual approach’, based on a SEA methodology, can streamline the 
environmental authorisation process for renewable energy projects and transmission 
infrastructure. The ability to influence energy planning by identifying energy corridors, 
encouraging development in areas that represent the best use of resources and directing 
development away from highly sensitive environments, thereby implementing the impact 
mitigation hierarchy, indicates that the SEA approach has the potential to improve planning 
and sustainability for large-scale infrastructure projects.  
There were other aspects that contributed to the efficacy of the EIA processes related to the 
REI4P, that could influence decision-making at the project and strategic level that were not 
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part of the SEA process specifically, but were identified through as a result of the SEA 
development process. These include the amendments made to the EIA regulations stemming 
from the SEA processes which reduce workload drivers and improve the implementation of 
integrated environmental management tools. These interventions will reduce the numbers of 
renewable energy and associated infrastructure applications for EA and amendments 
received.  
Sources external to the Department also believe that the outcomes of the SEA will play a 
role in the future planning and success of both renewable energy projects and Eskom’s grid 
expansion programme. In his foreword to the Energize; renewable energy supplement 
(Rycroft, 2016), the features editor had this to say about the achievements of the SEA:  
‘a promising move by the DOE towards more orderly and intelligent planning of future 
renewable energy deployment with the development of renewable energy development 
zones (REDZ) and renewable energy power corridors by Eskom’.  
‘Eskom is expanding and strengthening the grid to accommodate renewable energy 
sources, but to do this requires a knowledge of where future generation is going to be 
located. With a free-for-all system this becomes near impossible, but fortunately the 
REDZ and the renewable energy corridors will define future development areas and 
allow network development to proceed properly. The designation of preferred areas for 
development inevitably places restriction on renewable energy farm development, but 
facilitates the rapid inception of farms and must overall be considered to outweigh the 
limitations’. 
8 CHAPTER EIGHT: DISCUSSION AND CONCLUSION 
Chapter 8 discusses the main findings of the research and answers research 
question five. It will also reach a conclusion on if the main aim of the thesis was 
met. Recommendations arising from the thesis are presented. 
8.1 Discussion   
8.1.1 Development policy and sustainability  
In 1994, through the RDP, the South Africa government set out three key objectives for the 
administration. These were to alleviate poverty, address inequality and provide dignified 
work. To achieve these objectives, the post-apartheid government focused on the 
development and growth of the economy, founded on the principles of ‘a sustainable and 
environmentally friendly growth and development path’. Each administration was to test 
their performance against the achievement of the three identified objectives.  
In terms of development, government has fared well. However, in 2011 the National 
Development Plan identified that there was a need to accelerate the pace and expand the 
impact of development while reducing the economy’s carbon and resource intensity. The 
acceleration of development was to take on a ‘business unusual’ approach to ensure the 
desired results.   
With respect to sustainable development, the country has not fared well. An environmental 
performance review undertaken in 2013 found that South Africa is currently on an 
unsustainable development path, with tipping points being reached in two assessment 
criteria, namely water and land transformation. This negative outcome is despite the 
development of several policy and strategy documents between 2008 and 2011 that reinforce 
the sustainability objectives.  
The country has focused much of the implementation role for sustainable development on 
local government planning, command and control tools in the form of sector permits, and 
the consideration of environmental impact of developments through site-specific 
environmental assessment. Noting the outcomes of the environmental performance review 
of 2013, it appears that these interventions are not keeping pace with the requirements for 
environmental protection, and a ‘business unusual’ approach to ensuring sustainability may 
be required.  
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The foundation for this business unusual approach for development has been established by 
the identification of the eighteen Strategic Integrated Projects (SIPs) within the scope of the 
Infrastructure Development Plan. Mindful of the NDPs analysis of the shortcomings of the 
current delivery model, which is focused on the provision of municipal infrastructure, 
government is moving towards large-scale infrastructure development directed at regional 
and national projects.  
The unprecedented scale and intensity of these projects requires a different approach to 
environmental protection and sustainability and provides an opportunity to test a similar 
business unusual approach in impact management. Such an approach would respond to the 
challenges set by the NDP to the environmental sector. The NDP identified the 
environmental legislative framework as an area for specific attention to reduce development 
obstacles and the 2030 vision, and supports the use of SEAs and other tools to reduce the 
regulatory burden.  
8.1.2 Energy transitions   
Two of the first SIPs to be implemented are concerned with a transition to a low carbon 
economy, which had been prioritised by the NDP. Human development has been associated 
with the diversification of fuel use, which have been referred to by Smil (2004) as energy 
transitions. Smil identified four energy transitions each utilising fuels with higher energy 
intensity and energy output potentials. These transitions have led to exponential increases in 
productivity and allowed the living standards of masses of ordinary people to undergo 
sustained growth (Miller, 2000). The last two energy transitions have been dominated by the 
large-scale exploitation of fossil fuels and have had a profound effect on human’s interaction 
with the environment. The carbon intensive energy choices of the third and fourth energy 
transitions of the post-industrial period have resulted in increasing global temperatures, with 
the 20th Century being the warmest in the past 1 000 years. To manage the rapid global 
warming trends, the world is moving into a fifth energy transition, focused on improving 
energy efficiency and the rapid exploitation of renewable resources in the form of wind, 
solar irradiation and water as a replacement for fossil-carbon energy sources.   
South Africa is entering the arena of the fifth energy transition through the initiation of its 
Independent Power Producers Procurement Programme (REI4P). The REI4P aims to 
introduce 17.8 GW of power generation from renewable technologies into the national 
energy mix by 2030 through a competitive bidding process. The first phase of the programme 
was initiated in 2011 over five bidding windows allocating 3 725 MW of energy generation 
to predominately wind and solar technologies. The programme and its supporting grid 
infrastructure are strategically important and have been elevated to SIP status. Under the 
current bidding requirements, projects bid under the REI4P require environmental 
authorisations as a pre-bid requirement. The linking of the competitive bid model used by 
the REI4P and site-specific environmental authorisations has posed a challenge to the 
traditional method of undertaking and reviewing EIAs. To support the SIPs, and to promote 
the efficient and sustainable development of renewable energy and national infrastructure, 
the Department decided to undertake a number of SEAs. The first two SEAs developed 
related to the energy sector, as the REI4P had significantly increased the EIA review 
workload of the Department. The Department has no experience with undertaking SEAs and 
the effectiveness of this approach to support sustainable infrastructure development and 
simplify site level environmental impacts assessments must be tested before the full 
programme is extended.  
8.1.3 SEA approach  
The starting point for this thesis was a hypothesis that the energy SEAs commissioned by 
the Department could be effective and could influence project level decision-making for the 
REI4P, as well as strategic planning and sustainable development of the energy sector. This 
outcome would, however, not be achieved merely by anticipating the success of the SEA by 
virtue of its definition. The SEAs must be specifically designed to produce outcomes which 
are implementable and useful to decision makers. The methodology used to test the 
hypothesis was to review the efficacy of the EIA process as it related to the REI4P by 
evaluating two case studies. The first case study evaluated four wind-energy EIAs to test the 
process’ efficacy when applied to renewable energy projects. The second case study 
evaluated the two energy SEAs to determine their effectiveness, firstly as SEAs and then as 
instruments to support the EIA process related to renewable energy and grid infrastructure 
expansion.  
The use of SEA emerged from, and in response to, the limitations of project-level 
environmental assessments (Stinchcombe & Gibson, 2011; Thérivel et al., 1992; Retief 
2007). The project-level environmental assessment was regarded as being ‘reactionary, 
narrow and poorly integrated into broader political and economic processes’ (Stinchcombe 
& Gibson, 2011). In contrast, SEA was found to be an analytical tool used to inform current 
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policy, programme and plan development at the strategic level and advance sustainability. 
In addition, through the tiering effect of SEA, it could pre-identify topics that warrant 
detailed examination at the project level, thereby focusing and simplifying project level 
assessment (Sadler 1996). This was the theory of SEA. The practice, however, seems less 
certain, with the confusion possibly stemming from the EU Directive on SEA that identifies 
a specific role for the tool. The Directive requires plans and programmes that could have an 
impact on the environment to be subjected to environmental assessment during their 
preparation and before their adoption (Commission of the European Communities, 2009). 
This has resulted in SEAs either being applied at the very earliest stage of decision-making, 
or implemented as a retrospective tool upon conclusion of the planning stage (OECD, 2006; 
Gazzola & Rinaldi, 2016). In the traditional application of SEA, it is not designed as part of 
the decision making process, therefore it is often perceived to be another administrative 
burden which increases the timing and costs of policy or decision making (Wallington et al., 
2007; Phylip Jones & Fischer, 2015). The narrow focus of SEA has also led to the perception 
of SEA being ineffective and theoretical, with the effectiveness of such an SEA being 
confined to the ‘procedural effectiveness’, focusing on compliance with process and the 
quality of the report (Morrison-Saunders et al., 2014; Rozema & Bond 2015; Lobos & 
Partidário, 2014; Van Doren et al. 2013).  
When subjecting this type of SEA to an effectiveness evaluation they have been found to be 
reasonably ineffective and not useful to decision-makers, and SEA practitioners and scholars 
have become disillusioned with SEA as a concept. Emerging from this disillusionment, a 
new role and outcome for SEA has emerged. One which is based on a constructive approach 
focusing on outcomes and effects, with effectiveness being measured by the extent to which 
the tool fulfils its purpose and produces results (Van Doren et al., 2013). The outcomes of 
the new look SEA are embedded in the decision-making cycle where it adds value 
(Partidário, 2015). In this case, SEA seems to have more possibility of success.  
8.1.4 SEA in South Africa – the old and the new   
South Africa has three guidance documents on the preparation of SEA and according to 
Retief et al. (2008) a long tradition of SEA use. Notwithstanding the guidance and 
experience, his review of over fifty SEAs revealed that they were ineffective and were 
merely a ‘glorified information gathering exercise’. They were generally externally funded, 
consultant driven processes that lacked the strategic focus required by SEA, and 
demonstrated little understanding of the decision-making processes it intended to inform. 
Similarly, an analysis of eight South African SEAs undertaken by Rossouw et al. (2000) 
found SEAs to be ineffective in that it could not be determined if the information they 
provided was used in decision-making. The Department had a similar experience with the 
effectiveness of the Environmental Management Frameworks, which is a spatial tool 
intended to streamline the EIA process and advance sustainable development. The 52 EMFs 
prepared between 1998 and 2014 have not streamlined the EIA process for any geographical 
area and are untested in relation to their impact on spatial planning. With this poor track 
record of effectiveness in the implementation of integrated environmental management tools 
to date, it was unclear if the Department’s idea of supporting the SIPs with SEAs would 
achieve the desired results.  
The two energy SEAs commissioned by the Department were therefore evaluated to 
determine their effectiveness using criteria identified by Partidário (2000) as being necessary 
for a good SEA. The findings of the effectiveness review indicated that the energy SEAs 
demonstrated effectiveness slightly above 50% (criteria partially met) at the time of the 
review, however, many of the outputs have yet to be fully implemented. The evaluation 
identified that should full implementation be achieved, which appeared to be likely, the 
majority of the criteria would be fully met and the SEAs would demonstrate effectiveness 
well above the average at over 80% in both cases.  
Returning to section 7.3.6, it is evident that a major difference between the two energy SEAs 
and the SEAs reviewed by Retief et al. (2008) was the ability to focus the objectives and to 
implement the findings and outcomes. When preparing the terms of reference for each of the 
energy SEAs, the drafters were mindful of the fact that Government would not support a 
process that was applied to an existing programme merely to identify alternatives or to take 
a view on the level of sustainability achieved. As identified by Wallington et al. (2007) where 
the SEA becomes an end in itself and does not address decision needs, the outcome is likely 
to be irrelevant to decision-making, despite invested resources in accumulating information. 
The energy SEAs were to answer a specific set of questions related to the ability to streamline 
and simplify the EIA process for renewable energy applications. The terms of reference set 
clear objectives and required specific outputs that were to be achieved in a fully transparent 
and inclusive consultative process. The outputs had a long-term learning and institutional 
strengthening focus and included standards, GIS layers, site-specific assessment protocols, 
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development zones and corridors, generic EMPrs and databases. Therefore, the terms of 
reference met the elements discussed by Partidário (2015) which were for the SEAs to 
facilitate decision-making. The complexity of decision-making around wind and solar 
projects was understood and the SEA process was intended to assist in a mutual learning 
process with the outcomes of the SEA, once fully implemented, embedded in the decision-
making cycle to add value. The timeframes set to achieve the outputs was eighteen months, 
far longer than the average of the eleven months set aside in the 50 SEAs reviewed, which 
was shown to be inadequate (Retief et al., 2008). In addition, the three factors that influenced 
the effectiveness of SEAs as identified by Retief et al. (2008) were also in place. The legal 
framework was amended to allow for the implementation of the outcomes of the SEAs, the 
Department that had the mandate to implement the findings had commissioned the SEAs, 
and the Department had a dedicated team of officials to work on the implementation.  
8.2 Wrapping up  
Research question five asked if the design of the SEAs could influence their impact on 
decision-making.  
Research Question 5: In what way can the design of SEAs influence their impact on 
decision-making? 
The discussion in Chapter 6 highlighted the desire for effectiveness in SEA. It also 
articulated the realisation that for SEA to remain relevant it needed to change its role and 
become a ‘proactive’ process, which developed sustainable solutions as an integral part of 
strategic planning activities, rather than merely evaluating the effects of decision-making 
(Lobos & Partidário, 2014; Silva et al., 2014; Bina, 2008; Fischer, 2003). The discussion led 
to the generation of a number of expectations of such a ‘new look’ SEA.  
The discussion in Section 7.2.6 identified several elements in the energy SEAs 
commissioned by the Department that, if implemented, could influence decision-making 
both at the project level and at the strategic level. These elements also contribute to the 
overall effectiveness rating of the SEAs which at this early stage of their implementation is 
‘partially achieved’ and slightly exceeding 50%. Most of these elements were included in 
the terms of reference of the two SEAs as objectives and outcomes.  
Therefore, to answer question 5, the design of the SEA is the core ingredient of its ability to 
be effective and useful. It is important for the design of SEAs to move away from its 
traditional ‘informative role’, specifically in developing countries. An SEA process that runs 
in parallel or after a policy process to merely inform on environmental effects of actions 
would be not be ‘useful’ to the decision-maker, as is called for by Gazzola & Rinaldi (2016). 
To enhance the concept of SEA, it must be seen as a process which ensures the creation and 
implementation of strategic ‘actions’ that lead to long-term learning and more informed 
development decisions (Nobel & Nwanekezi 2007; Lobos & Partidário, 2014).  
The research in this thesis supports the views of Partidário (2000), Bina et al. (2011) and 
Wallington et al. (2007) for the design of the SEA’s purpose and approach to fit within the 
context that it is to operate and with the intention of actively promoting an improvement in 
environmental governance of the contextual dimensions. The findings of the effectiveness 
review indicate that where this is achieved, there is potential for effectiveness. To be 
valuable and influence decision making the SEA should be designed to be ‘fit for purpose’, 
responding to the ‘purpose’ for which it is being developed (Nobel & Nwanekezi 2007; 
Tetlow & Hanusch, 2012).  
8.2.1 Responding to literature  
This research topic responds to a request from Retief et al. (2008) to take up the debate and 
‘focus research on causality between input quality and output effectiveness with a view to 
making viable recommendation for SEA practice that would provide for effective SEA 
outcomes’. In this regard, the main aim of this thesis was to test whether an energy-focused 
SEA, designed to achieve implementable outcomes, is able to influence decision-making for 
REI4P projects and support the transition to renewable energy in South Africa. 
The evaluation of the energy SEAs commissioned by the Department, found that against all 
odds, they showed an above average effectiveness and had the potential to be almost fully 
effective should all the outputs be implemented. The aspects that set the two SEAs apart 
from previous SEAs undertaken in the country was their design. The SEAs were designed 
to answer ‘real world’ questions and to produce outputs that would strengthen the 
environmental governance procedures of the Department and lead to long-term learning. 
There is also potential for tiering between the SEA level and the project level renewable 
energy EIAs, which should improve decision-making and support the REI4P and therefore 
the transition to renewable energy in South Africa.  
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The relative success of the SEAs is attributed to the fact that their design was not trapped in 
the traditional approach to SEA development i.e. an approach that focused on providing 
information on alternative and levels of sustainability achieved. Rather, the SEA was used 
‘as an instrument of change, by following strategic thinking and constructive approaches’. 
The SEA considered big-picture environmental issues to enable sustainable decision-
making’ (Partidário, 2015). In addition, as the decision-maker was the client and the designer 
of the SEA, they had first-hand experience of the decision-making requirements and were 
able to amend legislation to facilitate implementation.  
The findings of the thesis therefore point to a possible success of an SEA application in the 
energy field. Based on the preliminary findings of the effectiveness evaluation and limited 
experience with two ‘new look’ South African SEAs, this thesis has provided empirical 
research which could be used to inform effective practice demonstrating the benefits of SEA 
as called for by Morrison-Saunders & Retief (2012).  
The SEA approach followed by the Department has proven to be flexible and versatile and 
has been applied to SIP 6, which promotes the Square Kilometre Array, and to two 
‘Operation Phakisa’40 projects aimed to develop the oceans economy, being the promotion 
of Aquaculture and the development of a Phase Gas Pipeline and to development of Shale 
Gas in the Karoo.  
8.2.2 Contribution of this research to environmental governance 
During the period through which this thesis was being undertaken, the EIA regulations were 
amended twice to address shortcomings. The analysis undertaken in this thesis has been able 
to contribute to these amendments. The research has also been able to provide guidance to 
the development of the environmental screening tool which is being developed within the 
Department.  
Based on the analysis and findings of the EIA review statistics, the assessment of the four 
EIAs in case study one as well as the SEA development process the following actions have 
been taken: 
                                                 
 
 
40 “phakisa” meaning “hurry up” in Sesotho. Operation Phakisa is a results-driven approach, involving setting clear plans 
and targets, on-going monitoring of progress and making these results public. 
 
 The provision to downgrade an application from a Scoping and Environmental Impact 
Report process to a Basic Assessment process was removed from the 2014 EIA 
Regulations. This was to remove the possibility of inconsistency in review of a specific 
development without pre-assessment work being done and to reduce the administrative 
burden to the competent authority of having to decide on downgrade applications; 
 The 2014 EIA Regulation amendment process introduces the concept of an 
administrative amendment, and an amendment that does not change the scope of the 
project, to deal with the additional consultation and assessment work related to a name 
change. These two types of amendments do not require public consultation. Regulation 
29 allows a name change to be considered as an amendment that does not change the 
scope of a project and can be implemented without public consultation. This has reduced 
the consultation burden for the applicant and the review burden of the competent 
authority, as there are no comments to consider; 
 To manage the requirement to submit additional applications for power lines, two 
amendments were made to the 2014 EIA Regulations. The first relates to the requirement 
for an applicant to submit a single application for all the activities associated with the 
development. The second amendment relates to the ability of the competent authority to 
issue one or several EAs from one application and to issue them either in the name of the 
same holder or different holders. Regulation 11(3) requires that an applicant submits a 
single application if they wish to undertake one or more activities as part of the same 
development. Regulation 25(2) allows the competent authority to grant a single 
authorisation or multiple environmental authorisations in the name of the same or 
different applications. This means that the applicant for a wind-energy development must 
apply for their power line in the application. The authorisation could, however, be 
granted in the name of Eskom. This reduces the need for additional applications and 
amendment applications. It also ensures that the impact assessment is comprehensive and 
deals with both the renewable energy activity and the power line; 
 Activities in the listing notices were split to include a construction and operational 
component where this was relevant. Regulation 26 (d) (ii) requires ‘the period for which 
the environmental authorisation is granted and the date on which the activity is deemed 
to have been concluded, where the environmental authorisation does not include 
operational aspects’. This means that the Environmental Authorisation is only required 
for a finite time if no adverse environmental impacts are associated with the operation of 
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that activity. This will reduce the requirement for on-going renewals of Environmental 
Authorisation; 
 The 2015 EIA amendments removed the requirement for the competent authority to 
indicate the period within which commencement of construction must occur. The validity 
period can now be determined by the applicant based on the time for construction. This 
change will significantly reduce the number of amendment applications being received 
for the extension of validity period of an EA, but where operation is part of the activity 
the EA will remain in force to ensure the implementation of the operational EMPr;  
 The 2014 EIA amendments brought in the concept of a hierarchical impact flow in the 
EMPr. Three levels of impact actions were identified, namely an impact management 
outcome, objective or action. An impact management action, which is the ‘how’ part of 
the EMPr can be amended without following an approval or consultation process as per 
regulation 36(1). This regulation reads as follows, ‘where an amendment is required to 
the impact management actions of an EMPR, such amendments may immediately be 
effected by the holder and reflected in the next environmental audit’. This amendment 
will result in less administrative burden for the developer and less review effort by the 
Department.   
8.2.3 Recommendations  
There are several recommendations that come from the development of this SEA, as follows:  
 The process for developing SEAs should be kept flexible but should have carefully 
crafted objectives that respond to the problem that the SEA set out to solve. The SEA 
process should be ‘fit for purpose’.  
 To reduce the Department’s workload, there must be engagement with the Department 
of Energy to negotiate a post-bid EA process. This thesis identified that this was possible, 
and a post-bid arrangement is already in place for obtaining a water use licence; 
 The Department should continue implementing the programme of SEAs to support other 
large-scale projects, but should not underestimate the work involved in the 
implementation of the SEA outputs; 
 The implementation of the findings of the two energy SEAs must be finalised to ensure 
their long-term success; 
 Outputs of SEAs should focus on long-term learning which strengthens government 
institutions;  
 SEAs should be initiated in a proactive manner. The experience of developing the two 
energy SEAs points to long and complicated development and implementation processes 
and timeframes;  
 It is necessary from time to time to subject the impact management processes to 
evaluation reviews. There are many work drivers and inefficiencies that could be 
corrected or improved through a periodic review; 
 From a country perspective, it is evident that to fully utilise the renewable energy 
potential available, significantly more of the Integrated Resource Plan new-build 
generation requirements for the country could be set aside for renewable energy 
technologies. In addition, there needs to be a substantially improved commitment to 
construct new transmission infrastructure in areas with high wind and solar resources. 
- – O – - 
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ANNEXURES 
 
1 
ANNEXURE I – IMPACTS ASSOCIATED WITH WIND-ENERGY 
TECHNOLOGY 
1 INTRODUCTION 
Commercial scale wind facilities can detrimentally affect the environment. The nature of 
wind energy specifically places it in the ranks of controversial projects. This controversy is 
recognised as being a barrier to achieving carbon emission targets by 2050 in the United 
Kingdom (Devine-Wright, 2005). The US Bureau of Land Management (2005) had this to 
say about the visual impact of wind energy facilities, ‘While there is strong public support 
for renewable energy, utility scale wind energy facilities have engendered significant levels 
of public opposition in some settings. Utility-scale wind facilities may cover tens of 
thousands of acres and the individual wind turbine generators are very large structures 
incorporating visually conspicuous, reflective surfaces and obviously non-natural geometry 
that contrasts strongly with natural landscapes’. 
In South Africa, activities that could have a substantial detrimental impact on the 
environment are identified as ‘listed activities’ in terms of the Environmental Impact 
Assessment Regulations 2014 (RSA, 2015) and may not commence without an Environment 
Authorisation. The generation of electricity from a renewable resource exceeding 20 MW 
generation capacity is identified as such a listed activity. In order for the competent authority 
to provide an Environmental Authorisation, the applicant must undertake an Environmental 
Impact Assessment (EIA).  
Wind energies contribution to the total energy balance has grown significantly over the past 
seventeen years. The Global Wind Energy Council estimates that the global cumulative 
installed wind power capacity increased from 6 100 MW at the end of 1996 to 318 105 MW 
in 2013 and its set to keep growing (Global Wind Energy Council, 2013). The Annual 
Energy Outlook, 2012 (US Energy Information Administration, 2012) predicts that wind 
energy will remain the world’s fastest growing source of marketed energy, increasing by an 
average of 3.0% per annum from 2010 to 2035. 
A literature review conducted on commercial-scale wind energy facilities globally has 
revealed that the design of these facilities are more or less standard and feature several 
components, each interacting with and impacting on the surrounding environment in 
different ways. The findings of the literature review undertaken to determine the most 
 2 
common environmental impacts associated with wind energy technology and their generally 
accepted mitigation measures are detailed below. 
The literature review and assessment was carried in order to establish a baseline of generally 
accepted impacts and mitigation for use in the review of the effectiveness of specific wind 
energy related EIAs. A broad range of issues were covered including; birds, noise, flicker, 
radar interference and property values etc. The literature review relied on published journals, 
standards, test results, guidelines, presentations and fact sheets. 
The impacts and mitigation measures are compared to those used when assessing projects 
against the ‘Equator Principles’. These principles are the benchmark of the financial sector 
for determining, assessing and managing environmental and social risk in projects and is 
intended to provide a minimum standard for due diligence to support responsible risk 
decision-making (Morimoto, 2012). Financial institutions that fund renewable energy 
developments in South Africa are committed to implementing the ‘Equator Principles’. It 
is, therefore, relevant to test the findings of the literature review against the impacts and 
mitigation measures identified through these principles. 
From an acceptance and impact viewpoint, although wind and solar technologies are 
regarded as ‘green technologies’ for which there is strong overall support, there is frequently 
local opposition to actual developments. The literature review on generally accepted impacts 
and mitigation measures for wind energy highlighted several environmental impacts 
associated with the technology that require management. Of the many impacts identified, 
the main concerns that the public has with the technology relate to aesthetics, avian mortality 
and noise levels. A high level of success can be achieved in mitigating these impacts by 
considered siting, which employs an impact avoidance mitigation hierarchy1. 
2 WIND TURBINES AND WIND FARMS 
Figure 1Error! Reference source not found. identifies the components of a commercial 
scale wind turbine and Figure 2 Error! Reference source not found.illustrates a typical 
wind farm layout including the associated infrastructural components. The following 
description of a turbine and the general layout of a wind energy facility with its associated 
components is drawn from the New South Wales Department of Environment, Climate 
                                                 
1 As a priority, environmental effects are avoided as their mitigation is difficult should the siting be incorrect. 
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Change Wind Energy Fact Sheet (New South Wales Department of Environment, Climate 
Change and Water, 2010) and the International Finance Corporation, Environmental, Health 
and Safety Guideline (International Finance Corporation, 2007a). 
 
‘Modern wind turbines consist of a tower, topped by an enclosure called a nacelle, 
and a rotor, which is the propeller-like structure connected to the nacelle. The nacelle 
houses an electrical generator, power control equipment and other mechanical 
equipment including the gearbox and the yaw mechanism, which is employed to turn 
the nacelle in the direction of the prevailing wind. The nacelle is connected to the 
rotor blades. The wind strikes these blades and causes the rotor to spin. As the wind 
speed increases, the rotor blades begin to rotate which turns the generator inside the 
nacelle, thereby converting some of the wind energy to electricity’ (New South Wales 
Department of Environment, Climate Change and Water, 2010).  
‘Most wind turbines start generating electricity at approximate wind speeds of 3-4 
m/s (10.8-14.4 km/h), generating maximum power at wind speeds around 15 m/sec 
Figure 1: Major components of a typical axis, three-bladed upwind wind turbine 
Source: Molina & Alvarez (n.d.) 
 4 
(54 km/h), and shut down to prevent damage at around 25m/sec (90 km/h). A turbine 
will typically generate electricity 70 to 85% of the time. The power generated by a 
wind turbine is generally at 700 volts, which is not suitable for power transmission. 
Therefore, each turbine will use a transformer that could be free standing or housed 
within the tower or nacelle to ‘step up’ the voltage to meet a specific utility voltage 
distribution level, usually 11, 33 or 110 kV depending on the model of turbine used. 
This energy is transmitted to a nearby substation that collects the energy from all the 
turbines of a wind farm. Depending on the project layout, the turbine transformer can 
be connected independently to the substation, or the turbines can be interconnected 
to each other and then connected to a substation’ (International Finance Corporation, 
2007a). 
Industry standard commercial scale turbines currently generate electricity in a range from 
two to five MW, which according to the International Energy Agency (2013) seems 
sufficient for most applications. Research and development on wind turbines is on-going 
and a scaling up to 10 MW and even 20 MW is considered feasible in the future. 
‘The turbine tower is bolted to a square or hexagonal reinforced concrete foundation 
pad, which is flush with the surrounding ground level. The pad is seven to twenty 
meters across and is two to three meters deep depending on the grounding conditions. 
Each turbine is interconnected by an underground medium voltage power collection 
system, which connects to a single on-site substation for connection to the high-
voltage transmission system via overhead power lines. Individual turbines will be 
linked on surface by service roads. One or more anemometer masts may be required 
on site. These are usually slender structures with guy supports built to the hub height 
of the turbines with anemometers and wind vanes mounted at different heights. 
Anemometer masts are needed as part of the project planning and design and for post-
construction to provide control information’ (International Finance Corporation, 
2007a). 
A commercial wind energy facility will comprise of a cluster of anywhere from sixty to 
three hundred turbines that will range in height from 80 to 100 m, with rotor blades up to 
100 m in length. At their greatest height, blade tips can extend over 150 m above ground 
level (International Finance Corporation, 2007a). The design life of a wind turbine is 
approximately twenty years. Routine maintenance is carried out throughout the life of the 
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facility and involves turbine and rotor maintenance, lubrication of parts, generator overhaul 
and maintenance of electrical components (International Finance Corporation, 2007a). At 
the time of writing, the largest onshore wind energy facility is the Atlas Wind Energy Centre, 
located in California with 490 units and a combined capacity of 1 320 MW (Lee, 2012). A 
wind energy facility is likely to be unmanned other than security personnel. The operational 
status of the turbines and the facility would be regularly checked through a central 
monitoring network system and remote link. The central monitoring system comprising a 
computer control, monitoring and data transmission system and associated equipment, for 
example, an aerial or dish, will be housed in a small building located on the site. In South 
Africa, this may be associated with the security control room (UK Department of 
Environment, 2009). 
3 IMPACTS AND MITIGATION MEASURES ASSOCIATED WITH WIND 
ENERGY 
A variety of environmental impacts associated with wind energy generation have been 
identified, which must be recognised and managed. Of the many impacts identified, the main 
 
Figure 2: Typical wind energy facility layout showing associated components (not to scale, but a typical mast height of 
100 m may be used as reference). Source: (International Finance Corporation, 2007a)  
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concerns that the public has with the technology relate to aesthetics, avian mortality and 
noise levels. The mitigation associated with these impacts all relate to siting consideration 
(Devine-Wright, 2005). 
What follows is a summary of the impacts and mitigation measures identified in the 
literature review. 
3.1 Shadow flicker 
3.1.1 Impact 
Under certain combinations of geographical position, time of day and time of year, the sun 
may pass behind the rotor of a wind turbine and cast a shadow over neighbouring properties. 
When the blades rotate, the shadow flicks on and off. The effect is known as ‘shadow 
flicker’. It occurs only within buildings where the flicker appears through a window 
opening. Research undertaken by the Society for Wind Vigilance (2010) found that flicker 
produced in this way is bright enough to pass through closed eyelids and has the potential 
to induce photosensitive epilepsy seizures, although the risk is low. Literature does not 
provide a single standard for acceptable amounts of shadow flicker. However, various 
regulations exist with thresholds based upon daily and/or annual duration of shadow flicker. 
As a general standard, no more than 30 minutes per day or no more than 30 hours per year 
of shadow flicker at a point of concern based on worst-case scenarios should be experienced. 
These standards apply to residences, occupied buildings and public roads (Neubert, Peel & 
Schlez, 2006). 
Computer modelling software can predict both ‘real case’ and ‘worst case’ shadow flicker 
impacts with a high degree of accuracy for pre-construction studies. In many countries, 
shadow flicker assessments are required. Calculations for shadow flicker should be 
considered for both sun and moon induced flicker and should include shadow flicker 
exposure on the project site and the neighbouring properties. The outcome of the study must 
include a plan showing the area of estimated wind turbine shadow flicker (Lampeter, 2011). 
Shadow flicker is identified as an impact for consideration under the Equator Principles 
(International Finance Corporation, 2007a). 
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3.1.2 Mitigation 
Where shadow flicker could be a problem, developers should provide calculations to 
quantify the effect. In most cases, however, the Minnesota Department of Health (2009) 
recommend shadow flicker setbacks for current wind turbine designs of 10 rotational 
diameters, which would typically translate to a 1000 m buffer. Greater setback distances 
may be required when wind turbines are sited on elevated ridges as the shadows can be cast 
over distances of several kilometres. It is possible to vary the layout and reduce the height 
of turbines in extreme cases. In situations where impacts cannot be avoided, modern wind 
turbines can be programmed to shut down during times of expected shadow flicker. In 
addition, turbines towers can be painted with a non-reflective coating to avoid reflections 
from the tower (International Finance Corporation, 2007a). 
The mitigation measures identified through the Equator Principles are similar to the general 
mitigation measures and include: 
 Proper siting of wind farms to avoid locations in proximity to sensitive noise receptors 
 Modelling, by using commercially available modelling software can identify a ‘zone’ of 
flicker. Turbines can then be sited appropriately; and 
 Painting the wind turbine tower with non-reflective coating can avoid reflections from 
towers. 
3.2 Turbine noise 
3.2.1 Impact 
Noise from wind turbines is identified as a significant concern for communities in quiet rural 
settings in which wind energy facilities are normally located. Although the noise from wind 
energy facilities can be measured and predicted, public attitude towards noise depends on 
perception and the sensitivity of the receptor (Lago, Prades, Lechón & Oltra, 2009). Studies 
have demonstrated a correlation between noise annoyance, visual interference and the 
presence of intrusive sound characteristics (Pedersen, van den Berg, Bakker & Bouma, 
2009). As wind energy is the world’s fastest growing source of marketed energy, the noise 
effects of wind turbines on their surroundings has been the subject of several studies 
undertaken in several countries including the Netherlands, Denmark, Australia, the United 
Kingdom, Germany, Sweden, New Zealand and Canada. 
The noise within or around a wind energy facility is influenced by many factors including 
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the layout of the facility, the model of the turbines installed, the topography or shape of the 
land, the speed and direction of the wind and the background noise. Factors that most 
influence noise propagation are the distance between the observer to the source of the noise 
and the type of noise (Lago et al., 2009). It is generally accepted that typical noise exposure 
from wind turbines range from between 24 dB(a)2 and 54 dB(a). 
Wind turbines could potentially produce three types of noise: mechanical noise, 
aerodynamic noise and low-frequency noise or infrasound (Shepherd, McBride, Welch, 
Dirks & Hill, 2011). Mechanical noise is generated from gearboxes and generators. Modern 
wind turbines have virtually eliminated the mechanical noise through good insulation 
materials in the nacelle (Lago et al. 2009). Aerodynamic noise is produced by the tip speed 
of the blades as they rotate. The sound is a characteristic ‘swooshing’ sound. The design of 
modern turbines has been optimised to reduce aerodynamic noise by decreasing the 
rotational speed of the blades at the tip to less than 65 m/s and using pitch control on upwind 
turbines (Lago et al. 2009). Low-frequency noise or infrasound is used to describe sound 
energy in the region below 200 Hz (below human auditory threshold). Low-frequency noise 
or infrasound is a concern as it could impact on human health due to annoyance and/or 
disturbed sleep. Research has shown that annoyance is greater when low-frequency noise is 
present. 
A study undertaken by Pedersen et al. (2009) comparing two Swedish studies and studies 
undertaken by the UK government at three wind energy facilities, confirmed that modern 
wind turbines do not produce high levels of audible low-frequency sound. However, the 
‘swooshing’ sound of the rotor, changes the character of the ambient wind noise by adding 
a 1 to 2 Hz cyclic amplitude modulation. This was not a concern, but the audible 
aerodynamic modulation was relatively annoying to the community especially at night. This 
disturbance, although not sufficient to cause wakening, did interfere with returning to sleep 
if awakened. The conclusion was, therefore, that the high level of annoyance from the noise 
of wind farms is related to; the ‘swooshing’ quality of the noise, the unpredictability of 
occurrence, the changes in levels of noise, the continuation of the sound at night and the 
high visibility of the noise source (Pedersen et al., 2009). 
                                                 
2 A-weighted decibels, abbreviated dBA, or dBa, or dB(A), are an expression of the relative loudness of sounds in air as 
perceived by the human ear. 
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In the following extract from the testimony of a resident affected by turbine noise from the 
Beaver Ridge wind energy facility in Glacier Hills, Freedom Main, Columbia Country, 
Canada (Bloomstein, 2009), it is clear that the maintenance of the setback distances as 
proposed and that assessment of the residential areas related to the wind direction and the 
topographical features of the site are very important to ensure that wind turbines and the 
community can coexist. 
‘When Beaver Ridge Wind came to Freedom, they assured us the turbines would be 
quiet. During the permitting process, they presented a study showing the noise level 
at our home would hardly ever be above 45 dB(a). When all was said and done, the 
noise levels exceeded the promised levels (often twice as loud). When I asked Beaver 
Ridge Wind what they were going to do about the noise, they looked me right in the 
eyes and said they never exactly promised us that. The developer's clever promises 
and use of wind industry propaganda made it easy for the townspeople to support the 
project even though the setbacks in Freedom were among the weakest in the country. 
The setbacks were even below manufacturer's suggested distances at property lines. I 
have heard people say ‘You'll get used to it’. You don't. There are many contributing 
factors to this. A few are that the noise changes with wind speed, the types of noise 
produced, wind direction and atmospheric pressure. The developers should have 
considered the fact that our home is on the side of a hill downwind from the prevailing 
wind. There is the classic wind-energy comparison of a turbine's noise level to your 
refrigerator. First of all, at my house, the turbines are much louder and more 
annoying than my refrigerator. But let's assume the turbines do sound like my 
refrigerator. I ask you to imagine your fridge is always running and that also, you 
have one on your deck, in your garden, by the compost, next to the garage, three or 
four in your backyard, several well placed down your driveway, one at each door, one 
next to the grandkids' swing set, and don't forget the ones hanging outside your 
bedroom window’. 
The Equator Principals identify turbine noise as an impact for consideration. 
3.2.2 Mitigation 
Based on what is now considered well-accepted scientific evidence for a link between noise 
exposure and health, several guidance documents have been produced that set limits for 
exposure to wind turbine noise. For projects requiring authorisation under the Canadian 
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Environmental Assessment Act (Government of Canada, 2012) it is recommended that, at a 
height of 1.5 m at the most exposed facade of a noise sensitive receptor in quiet rural 
settings, the predicted sound level produced by wind turbine operation should not exceed 
45 dB(A). The prediction is to be determined using the worst-case scenario and is to be 
applied to day and night time levels. This guidance level is below all specified World Health 
Organisation (WHO) guideline levels but 5 dB(A) higher than criterion values for predicted 
sound levels for Denmark, South Australia, New Zealand and South Australia which are set 
at 40 dB(A) outside of residences in quiet rural areas. In addition, based on work done in 
New Zealand (Shepherd et al., 2011) it is suggested that when undertaking commercial scale 
wind farm installations, noise limits should be set conservatively and that setback lines in 
hilly terrain should be greater than 2 km. 
The literature review identified an increase in the number of court cases being brought to 
the courts in the US where the aggrieved party often alleges that the company 
misrepresented the noise levels that would be generated by assuring residents that the noise 
would be minimal (Acoustic Ecology Institute, 2010). This should be noted by wind energy 
developers and decision makers. 
The mitigation measures identified under the Equator Principles are similar to the general 
mitigation measures identified through the literature review and include: 
 In general, noise impacts should not exceed the levels presented in the General 
Environmental Health and Safety Guidelines, or result in a maximum increase in 
background level of 3 dB(A) at the nearest receptor location. 
Specific mitigation measures include: 
 Proper siting of wind farms to avoid locations in close proximity to sensitive noise 
receptors; and 
 Adherence to national or international acoustic design standards for wind turbines (e.g. 
IEC standards). 
3.3 Property values 
3.3.1 Impact 
A major concern raised by communities, is that the proximity of wind energy facilities 
decreases property values. The belief is that the depreciation starts at the planning stage and 
lessens with time and that the ‘view of the turbine’ would cause the largest diminution in 
 11 
value. This concern has prompted a number of studies to be undertaken to determine if there 
is any relationship between the location of wind energy facilities and property values. 
In August 2012, results were released from the most recent and comprehensive study 
undertaken by Hoen, Brown, Jackson, Wiser, Thayer & Cappers (2012) which considered 
data from the sale of 50 000 homes within 10 miles of sixty-seven different wind energy 
facilities across twenty-seven countries in nine States in the USA. Of these, 331 were within 
a half mile from a turbine. The sales spanned over a period well before the announcement 
of the proposed wind energy development until after construction. The study also 
remodelled data from similar studies, which included homes surrounding wind energy 
facilities in Cornwell (United Kingdom), McLean County and Lee County (Illinois), New 
York and Ontario, Canada. 
Sims, Dent, & Reza Oskrochi (2008), in their analysis of 201 sales transactions from houses 
situated within half a mile of a 16 wind energy facilities in Cornwall, UK, came to a similar 
conclusion. No relationship was observed between the number of wind turbines visible and 
a reduction in property values. Nor was there any significant evidence to suggest a 
relationship between distance to the wind energy facilities and house prices. 
These studies were corroborated by the New South Wales Department of Environment, 
Climate Change and Water (2010). Their fact sheet on wind energy that was based on a 
study undertaken by the New South Wales Valuer-General and which was the most 
comprehensive in Australia, indicated that no statistical evidence could be found to suggest 
that wind farms impacted on the sale price of rural and township properties. 
The impact of wind energy facilities on property values is not identified as an impact for 
consideration under the Equator Principles and no mitigation proposed. 
3.4 Avian fauna 
3.4.1 Impacts 
It is widely accepted that wind energy facilities can adversely affect bird populations if built 
in inappropriate locations. This is one of the key negative impacts of the technology. The 
adverse impacts are mainly due to mortality through collision with the turbine blades or the 
associated structures including towers, nacelles, guyed masts and power lines and/or 
displacement of populations from preferred habitat due to disturbance and habitat loss 
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(Scottish Natural Heritage, 2014). The effects of a wind energy facility on birds are highly 
variable and depend on a wide range of factors including the specification of the 
development; the topography of the surrounding land with areas of higher topographic relief 
being specific impact scenarios; the habitats affected and the number and species of birds 
present. Raptors, large terrestrial species with poor manoeuvrability (such as cranes and 
bustards) and wetland birds are thought to be most susceptible as are species that habitually 
fly at dawn and dusk or at night as they are perhaps less likely to detect and avoid turbines 
(Jenkins, van Rooyen, Smallie, Harrison, Diamond & Smit, 2014). Three types of risk are 
identified being collision risk, displacement and direct habitat loss. 
3.4.1.1 Collision risk 
Apart from bird species, and the number and behaviour of the birds, topographical features 
and weather conditions affect collision risk. Topographic features induce particular bird 
behaviour, for example, certain topographic features are used for lift by soaring species; 
reveals could result in birds being funnelled through certain areas; birds may also lower 
their flight height in some locations for example when following coastlines or crossing 
ridges. Risk also changes with weather conditions (Drewitt & Langsten, 2006). More bird 
collisions were recorded when visibility is poor due to fog or rain, specifically for migrating 
birds that cannot avoid poor weather conditions and that will be more vulnerable if forced 
by low cloud to descend to a lower altitude or to land. Strong headwinds affect collision 
rates, and migrating birds tend to fly lower when flying into the wind. Therefore, a full 
understanding of the number, type and habits of the birds present in the proposed location 
of the wind farms is critical (Drewitt & Langsten, 2006). 
3.4.1.2 Displacement 
Birds may avoid the wind energy facility and its surrounding area due to turbine construction 
and operation due to visual, noise and vibration impact. This could be because of vehicle 
movement, personnel or site maintenance (Drewitt & Langsten, 2006). Displacement may 
also include barrier effects in which birds are deterred from using normal routes for feeding 
or roosting. This effect is of concern due to the possibility of increased energy expenditure 
when birds have to fly further and the potential disruption of linkages between distant 
feeding, roosting, moulting and breeding areas. This can effectively block a regularly used 
flight line between nesting and foraging areas. In an area where several wind energy 
facilities are planned or built, the interaction between them can create an extensive barrier 
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that could lead to diversions of many tens of kilometres, thereby incurring increased energy 
costs to birds. 
3.4.1.3 Direct habitat loss 
Habitats for birds may be lost through the construction of wind energy facilities and their 
supporting infrastructure. However, actual habitat loss typically for a wind energy facility 
only amounts to 2 to 5% of the total development (Drewitt & Langsten, 2006). 
The Equator Principles identify the impact on birds as an impact for consideration. 
3.4.2 Mitigation 
In most cases, avian fauna impacts can be minimised to insignificant levels, by careful 
location of the wind energy facility and the siting of wind turbines. For this, detailed 
knowledge of bird distribution and flight activity is necessary, which is obtained through 
surveys and modelling. 
The general practice is to require a twelve-month baseline field survey to understand bird 
movements through the affected areas (Ferrer et al., 2012). This survey is to determine the 
bird populations that use the development site annually prior to authorising the 
development. For bird species that are likely to be affected and are subject to protective 
legislation, the period for baseline studies can be increased to twenty-four months (Scottish 
Natural Heritage, 2014). In South Africa, Birdlife Africa, based on their research, 
recommend monitoring data to be collected over a twelve-month period prior to 
authorisation (Jenkins et al., 2014). 
There are two main survey types involved. The first is a distribution and abundance survey 
and the second is a vantage point survey. Distribution and abundance surveying, according 
to Scottish Natural Heritage (2006), is a survey to record the numbers and distribution of 
birds using the site through a full season. The information is then used to evaluate the 
importance of the site from an avian perspective and to assist in the prediction of disturbance 
and displacement related to the positioning of the wind farm. Vantage point surveying is a 
survey that documents flight activity for birds from several fixed locations on the site. The 
data is modelled to determine collision risk. These surveys are based on times when bird 
activity is likely to be high and is limited to species with the highest protection rating. 
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For developments greater than 50 MW, where post-monitoring is often a condition for 
authorisation, the Scottish Natural Heritage (2006) recommends that a comparable 
control/reference site is selected and surveyed at the time of the first survey. This site is then 
included in the post-construction monitoring routine to detect any changes at the wind farm 
site in relation to the control/reference site. 
Apart from siting mitigation measures, additional measures could include: providing 
corridors between clusters of wind turbines where necessary; increasing the visibility of 
rotor blades; making overhead cables more visible by using deflectors; adequately training 
site personnel; relocation of conflictive turbines; rotor speed reduction in critical periods; or 
stopping operation in peak migration periods. 
Mitigation measures identified under the Equator Principles include: 
 Conducting site selection to account for known migration pathways or areas where birds 
and bats are highly concentrated. Examples of high-concentration areas include 
wetlands, designated wildlife refuges, staging areas, rookeries, bat hibernation areas, 
roosts, ridges, river valleys, and riparian areas; 
 Configuring turbine arrays to avoid potential avian mortality (e.g. group turbines rather 
than spread them widely or orient rows of turbines parallel to known bird movements); 
and 
 Implementing appropriate storm-water management measures to avoid creating 
attractions such as small ponds that can attract birds and bats for feeding or nesting near 
the wind farm. 
3.4.2.1 Recording, reporting and presentation of data 
Scottish Natural Heritage (2000) calls for the full presentation of results in the reports 
submitted for assessment. They further require that EIA reports are only submitted for 
consideration when all survey and assessment work has been completed. Scottish Natural 
Heritage requires summary information of all vantage point survey watches, the results and 
the collision risk calculations. Flight line activity must be presented in relation to the 
proposed turbine and boundary locations. Maps of the viewshed (i.e. the geographical area 
that is visible from a location) in which the observations were conducted must be provided 
and the locations of the wind turbines. The positions of nests found must be identified, but 
this may be identified as confidential information. Details of the assessment of impacts are 
to be presented for each target or secondary species where impacts were identified. 
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Assessment of the cumulative impact arising from the development of multiple wind farms 
is required. 
There are several guidelines available, including one specific to South Africa, which is the 
‘Birdlife South Africa/Endangered Wildlife Trust Best practice guidelines for avian 
monitoring and impact mitigation at proposed wind energy development sites in Southern 
Africa’ (Jenkins et al., 2014). These guidelines include a guide to undertaking an avian 
impact assessment on a proposed wind energy site. The guidelines, first published in 2012 
have been updated several times with the most recent update accessed for this review being 
late 2014. The guideline requires an integrated programme of pre and post-construction 
monitoring. In each instance, pre and post-construction monitoring is to be undertaken at 
one nearby reference site. The pre-construction programme is required to consider a three-
tier system of survey and monitoring: 
Tier 1: reconnaissance – The objective of Tier 1 is to define the study area, characterise the 
site, identify high sensitivity areas to be avoided from the outset, to assess the nature and 
scale of baseline monitoring required and to provide an initial estimation of likely impacts 
of the proposed wind energy facility. Based on a desktop study and a two- to three-day site 
visit to the area an initial scoping report is prepared as the Tier 1 output. 
Tier 2: Baseline monitoring – the objective of Tier 2 monitoring is to establish a pre-impact 
baseline, to provide comment on the merits of the application and to provide mitigation 
information to inform the final design, construction and management strategy of the 
development. The Tier 2 output is a full Avian Impact Assessment based on 12 months of 
monitoring covering a full spectrum of environmental conditions expected at the site, with 
data collected for both the broader impact zone of the proposed wind energy facility and for 
one or more comparable reference sites. The frequency of the site visits should be 
determined by the perceived sensitivity of the site, with four visits to the site over twelve 
months being a prescribed minimum. 
Tier 3: comparative post-construction monitoring – the objective of Tier 3 monitoring is to 
compare the pre- and post-construction data with baseline figures and to quantify the 
impacts of displacement and/or collision mortality and propose mitigation measures to 
inform the on-going management of the wind energy facility. The Tier 3 output is a 
comparative assessment which uses the data of the pre-construction situation with the results 
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of the twelve- month post-construction survey based on monitoring using the same methods 
used during baseline monitoring. Where the comparative assessment points to significant 
operational impacts, it may be necessary to extend post-construction monitoring. 
3.5 Impact on bats 
3.5.1 Impacts 
Using published bat fatality information, Hayes (2013) estimates that over 600 000 bats may 
have died as a result of interactions with wind turbines in the US in 2012. He notes ‘Bat 
fatalities are being recorded at almost all of the wind energy facilities where thorough bat 
surveys have been conducted’. The highest fatality rate for bats recorded were 42 per MW/a, 
which were recorded along forested ridgetops in the east of the US, similar recordings were 
found in the agricultural regions of south-western Alberta Canada (Kunz et al., 2007). The 
interaction between bats and wind turbines is not well understood, although available 
evidence suggests that bird and bat fatality rates are a function of abundance, local 
concentrations, behaviour characteristics of species, weather and characteristics of the wind 
energy facility. A consistent theme in most of the monitoring studies conducted to date has 
been the predominance of migratory, tree-roosting species among the fatalities. 
It is usually assumed that wind turbines cause fatalities of bats due to collision with the 
turbine blades. However, some evidence exists that indicates that fatalities could have 
resulted from ‘barotrauma’. The barotrauma hypothesis suggests that bats could be killed 
due to internal bleeding caused by rapid changes in atmospheric pressure around operating 
wind turbine blades. A study by the National Renewable Energy Laboratory (2013), 
however, found that it appears to be unlikely that the pressure changes around operating 
wind turbine blades are large enough to cause fatal barotrauma. Based on the outcome of 
several studies, Kunz et al (2007) provides the following hypotheses to explain where, when, 
how and why insectivorous bats are killed at wind energy facilities: 
 Linear corridor - wind energy facilities constructed along forested ridgetops create 
clearings with linear landscapes that are attractive to bats as they frequently use linear 
landscapes during migration and while commuting and foraging; 
 Roost attraction - wind turbines attract bats because they are perceived as potential 
roosts; 
 Landscape attraction - bats feed on insects that are attracted to the altered landscapes 
that commonly surround wind turbines; 
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 Low wind velocity - fatalities of feeding and migrating bats are highest during periods 
of low wind velocity; 
 Heat attraction - flying insects, which bats feed on are attracted to the heat produced by 
the nacelles of wind turbines; 
 Acoustic attraction - bats are attracted to audible and/or ultrasonic sound produced by 
wind turbines; 
 Visual attraction - nocturnal insects, which bats feed on are visually attracted to wind 
turbines; 
 Echolocation failure - bats cannot acoustically detect moving turbine blades or 
miscalculate rotor velocity; 
 Electromagnetic field disorientation - wind turbines produce complex electromagnetic 
fields, causing bats to become disoriented; 
 Decompression - rapid pressure changes cause internal injuries and/or disorient bats 
while foraging or migrating in proximity to wind turbines (largely disproven by recent 
studies (National Renewable Energy Laboratory, 2013)); and 
 Thermal inversion - thermal inversions create dense fog in cool valleys, concentrating 
both bats and insects on ridge-tops. 
The impact of a wind energy facility on bats is identified as an impact for consideration 
under the Equator Principles, and the mitigation measures are the same as those proposed 
for birds. 
3.5.2 Mitigation 
Strickland, Arnett, Erickson, Johnson, Johnson, Morrison, Shaffer & Warren-Hicks (2011) 
note that understanding bat activity prior to construction of wind facilities can assist in 
identifying habitats and features that may pose a high risk of fatality and may aid with 
decision-making, including specific placement of turbines. This may, however, prove to be 
challenging due to the lack of baseline data on bat population distribution and densities, the 
migratory patterns and behaviour of bats and the difficulty in monitoring bat activity. 
Various methods have been provided in the Comprehensive Guide to Studying Wind 
Energy/Wildlife, prepared for the National Wind Coordinating Collaborative (Strickland et 
al. 2011), which provides a comprehensive guideline to understanding and managing the 
impacts of wind energy facilities on birds and bats. 
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Data collected from three independent studies at operating wind energy facilities indicate 
that a substantial portion of the bat fatalities occurs during relatively low-wind conditions 
over a relatively short time during the summer-autumn bat migration period. Curtailing 
turbine operations under these conditions can reduce bat fatalities by at least 50%. The third 
and most recent of the study considered for this study on operational curtailment as a 
mitigation measure for bat mortality was undertaken at the Casselman Wind Project in 
Somerset Country, Pennsylvania between 2008 and 2009 (Arnett, Huso, Hayes, Hayes & 
Schirmacher, 2010). The study found that bat fatalities could be significantly reduced by 
changing the turbine cut-in speed and reducing the operational hours during low wind 
periods. Under normal circumstances, the turbine would turn slowly at low wind speeds, but 
only start generating electricity when wind speeds reach 4 m/s. Keeping the rotor blades 
stationary during low wind speeds and only allowing blades to start turning at a cut-in speed 
of 5.5 m/s reduces bat fatalities. This study corroborates the findings of the US and German 
studies undertaken on operational curtailment. The US study demonstrated a reduction in 
average nightly bat fatality ranging from 44 to 93% with marginal annual power loss. 
Baerwald, Edworthy, Holder & Barclay (2009) demonstrated a 58% reduction in fatalities 
at curtailed turbines and a third study conducted in Germany demonstrated a 50% reduction 
in fatalities from curtailed turbines (Behr, O., University of Erlangen, unpublished data, 
cited in Arnett et al. (2010). 
Another strategy used in the Baerwald et al. (2009) study, involved altering blade angles to 
reduce the rotor speed, thereby reducing the blade velocity, which resulted in a 58% 
reduction in bat fatalities. 
Post-construction fatality monitoring is recommended for: characterising the species 
composition of fatalities; potentially identifying factors related to higher mortality (e.g. 
proximity to features); and for understanding the need for and the success of mitigation in 
an adaptive management context. Generally, where the results of post-construction 
monitoring indicate mortality rates and species composition for birds and bats consistent 
with predicted impacts, Strickland et al. (2011) recommend one year of post-construction 
monitoring. When fatalities are greater than anticipated, the developer may be required to 
conduct additional studies or implement additional mitigation measures. 
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3.6 Natural Heritage – protected areas and biodiversity 
3.6.1 Impacts 
Natural heritage refers to protected sites designated under national or international 
categories (World Heritage Sites, Ramsar Sites, IBA, IPA, etc.). In South Africa, The 
National Environmental Management: Protected Areas Act, 2003 (Act No. 57 of 2003 as 
amended in 2009) (RSA, 2009) makes provision for the identification of a special nature 
reserve; a national park, a nature reserve and a protected environment, and further makes 
provision for the management of such areas including the restriction of land uses. A register 
of areas proclaimed under this act is maintained by the Department of Environmental 
Affairs3 and should be consulted when considering the siting of a wind energy facility to 
ensure the compatibility of the activity with the management objectives of the area. 
3.6.1.1 Fauna, Flora and vegetation 
The main impacts to vegetation, flora and fauna from wind energy facilities relate to the 
temporary or permanent clearing of land for access roads and the erection of infrastructure 
related to the wind energy development. These impacts can be direct impacts, through the 
loss of habitats and species from construction or indirect impacts caused by the loss or 
degradation of vegetation due to disturbance, fragmentation or pollution arising from 
siltation or erosion originating from within the development site. 
In terms of the Equator Principles, the impact of a wind energy facility on natural heritage 
and biodiversity are discussed under habitat alteration and water quality principle. For 
onshore facilitates, the guideline identifies possible impacts on terrestrial habitats associated 
with construction and operation. However, these impacts are expected to be minimal due to 
the relatively small individual footprints of the facilities. 
3.6.1.2 Water quality 
Impacts on Water Quality are associated mainly with the installation of turbine foundations, 
underground cables and access roads, which could increase the instances of erosion and 
sedimentation that could then influence surface water quality. An International Finance 
Corporation Performance Standard on biodiversity conservation and sustainable 
                                                 
3 http://mapservice.environment.gov.za/par/map.aspx. 
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management of living natural resources has been published which would apply to Equator 
Principle Complaint Institutions. 
3.6.2 Mitigation 
In South Africa, the development of wind energy facilities would not be considered in listed 
Protected Areas. The following website can be used to identify where protected areas in the 
country are located http://mapservice.environment.gov.za/par/map.aspx. 
The literature reviewed for Australia and the European Union indicates that decision makers 
generally require an initial desktop analysis of existing environmental data and policies to 
be undertaken to mitigate the possible impacts of wind energy facilities on vegetation, flora 
and fauna. This desktop analysis will identify possible environmental constraints associated 
with sensitive or protected vegetation, flora and fauna on the site or on adjacent sites that 
would constrain the development. This desktop study will then require a further on-site 
survey to be undertaken. The guideline for best practice for implementing wind farms in 
Australia indicate that the level of survey effort will depend on the size and quality of the 
habitat (e.g. cleared land, pristine or degraded vegetation) and the likely presence of 
protected species as identified from the desktop analysis. The guidance provided requires 
the field survey to cover the planned area of disturbance, including the grid infrastructure. 
The aim of the survey is to: map the vegetation; identify threatened flora species and 
threatened fauna habitats; and confirm the presence and habitat condition of surface water 
resources near the site. There may be a need to undertake species-specific studies if 
vulnerable or threatened species are likely to occur on the site. These surveys will need to 
be undertaken during times when the species is likely to occur. Depending on the findings 
of the desktop and field survey, a species-specific assessment may be required to 
demonstrate that the facility will not have a significant impact on the flora or fauna species 
of concern identified to be at risk. The aim of the above study is to identify significant 
ecological value and design the wind infrastructure to avoid these areas or to identify 
appropriate mitigation measures should avoidance not be possible. 
Mitigation measures under the Equator Principles to prevent and control erosion and 
sedimentation are discussed in the General Environmental and Health and Safety Guideline 
(International Finance Corporation, 2007b) and in the Environmental and Health and Safety 
Guidelines on Roads. Mitigation measures for possible impacts on terrestrial habitats 
associated with construction and operation of road infrastructure are provided through the 
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Environmental, Health, and Safety Guidelines for Roads (International Finance 
Corporation, 1998). 
3.7 Geology and Geohydrology 
3.7.1 Impact 
The various guideline documents accessed through the literature review identify the need to 
consider the geological and hydrogeological conditions of the site. The civil works 
associated with wind energy developments are extensive. Therefore, assessing the 
underlying geology is an important factor from both an environmental and economic 
perspective. Understanding the geology assists with determining the economic feasibility of 
the project, and assessing the risk of erosion, slope failure and sedimentation during 
construction. The required amount of cut and fill will also determine the need for borrow-
pits or spoil areas. Understanding these aspects helps to design and cost the project. The 
Best Practice Guideline for the Australian Wind Industry, (Australian Clean Energy 
Council, 2013a) indicates that a two-tier geological assessment may be required. They 
suggest that a representative geological test may be appropriate for the initial stage followed 
by detailed investigations being carried out at an advanced planning stage when the turbine 
location and base construction design have been determined. 
The UK guideline (UK Department of Environment, 2009) proposes that the following 
aspects should be considered in the assessments to be undertaken in a wind energy facility 
assessment process to determine the suitability of the site for a wind energy development 
from a geological perspective: 
 The site location in relation to areas identified as geological natural heritage areas to 
show the possible impacts and identify possible mitigation measures; 
 A site map of the area in relation to areas of significant mineral or aggregate potential; 
 Assessment of the potential impact of the facility on groundwater; 
 Geotechnical stability analyses of the structures and the site, both in the construction and 
in the operational phase; 
 Geotechnical foundation analyses. This assessment will also determine the need for 
blasting. Should blasting be required for any civil works, this will require further 
consideration with related risk and mitigation measures being included; 
 Details of borrow‐pits if proposed on the site; and 
 Identification of spoil areas if proposed on the site. 
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Impacts on geology and geohydrology are not specifically identified as an impact for 
consideration under the Equator Principles. 
3.7.2 Mitigation 
The Best Practice Guideline for the Australian Wind Industry, (Australian Clean Energy 
Council, 2013a) indicate that projects should not be considered in areas of significant 
mineral or aggregate potential, in areas where significant soil erosion potential is identified 
or areas where construction could result in slope instability and landslide risk. In sensitive 
environments, attention should be given to piling foundations rather than excavating deep 
foundations. 
Measures to mitigate impacts to geology and geohydrology are not specifically identified 
under the Equator Principles. 
3.8 Archaeology and Palaeontology 
3.8.1 Impacts 
In South Africa, all matters related to National Heritage which include Archaeology and 
Palaeontology are dealt with under the National Heritage Resources Act, 1999 (Act No. 25 
of 1999) (RSA, 1999). The Act identifies the national heritage estate, which includes 
buildings, landscapes, natural features, geological sites, archaeology and palaeontology sites 
of importance, graves and objects. In addition, the Act identifies measures and competencies 
for the management of heritage resources and the assessment of impacts to archaeological 
heritage. 
To manage heritage resources, Section 38 of the Act identifies the circumstances under 
which development needs to be brought to the attention of the Heritage Resources Agency. 
Based on the information provided to the Agency, an environmental impact assessment may 
be required. 
For the protection of paleontological and geological heritage, the South African Heritage 
Resources Agency has collaborated with the Council of Geosciences to produce a 
paleontological sensitivity map. This map assigns colour codes to sensitivity and identifies 
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appropriate assessment actions. The map uses a 1:250 000 overlay of geological formation 
layers to determine paleontological and geological sensitivity4. 
The possible impacts on archaeology and palaeontology are not specifically discussed for 
wind energy facilities under the Equator Principles. However, the impacts and the general 
mitigation measures are described in the General Equator Principles (International Finance 
Corporation, 2007a). 
3.9 Public impact 
3.9.1 Impact 
A key issues associated with the development of the technology is public acceptance. Due 
to the size of turbines and their unique character, wind energy facilities can and do affect 
the surrounding landscape character. The acceptance of this impact varies greatly. There is 
overall general support for wind energy, but with frequent local opposition to the actual 
development (Lago et al. 2009). Local opposition to a project can potentially lead to a refusal 
of the required planning authorisation. The Community Engagement Guidelines for the 
Australian Wind Industry (Australian Clean Energy Council, 2013b), considers and defines 
the notion of a ‘social licence to operate’. It defines this concept as ‘the general level of 
acceptance or approval continually granted to a wind developer’s proposed or actual 
project by local communities and stakeholders’. The guideline notes that while the social 
licence is intangible, it is practical. 
The South African Environmental Assessment (EIA) regulations devote a full chapter to the 
requirements for public participation. Chapter 6 of the regulations set requirements for the 
advertising, consideration of comments and communicating of the decision on the 
application. The EIA regulations also require consultants to be independent (RSA, 2014). 
Principle 5 of the Equator Principles covers stakeholder engagement. For Category A and 
B projects, the principles require Equator Principle Complaint Institutions to demonstrate 
effective stakeholder engagement as an on-going process in a structured and culturally 
appropriate manner. The process must be tailored to suit the project risks and the needs of 
the affected community and be free from external manipulation, interference, coercion and 
intimidation. Appropriate assessment documentation is to be available to the affected 
                                                 
4 http://www.sahra.org.za/sahris/map/palaeo 
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communities, in the local language and in a culturally appropriate manner. The borrower 
must take account of the results of the stakeholder engagement process. Projects affecting 
indigenous peoples must be in line with the relevant national law, including those laws 
implementing host country obligations under the international law dealing with the rights 
and protections of indigenous peoples (Equator Principles, 2013). 
3.9.2 Mitigation 
Considering the importance of public acceptance and the particular interest the public have 
in the siting and development of wind farms, the Australian Environmental Protection 
Agency expects early and comprehensive public consultation to be conducted. In addition, 
the agency requires consultation throughout the six stages of the life of the project, which 
includes: 
 Site selection; 
 Project feasibility; 
 Project planning and approval; 
 Construction; 
 Commissioning and operations; and 
 Decommissioning. 
In terms of the Equator Principles, there are no mitigation measures identified for 
stakeholder engagement, as this is a proactive measure. 
3.10 Road traffic impacts 
3.10.1 Impacts 
Due to the location of wind energy facilities often being in rural agricultural areas or rugged 
terrain associated with ridges and exposed areas, the transportation of the large components 
contribute to the overall impact of the development. The physical size and weight of the 
turbine components and the vehicles associated with their construction are of a scale that 
can affect roads and traffic movement through the construction phase of the development. 
Therefore, a Road Traffic Impact Study that considers the route from the manufacturing/port 
to the site must be undertaken. 
The impact of the wind energy facilities on roads relates to the delivery of equipment and 
material to the construction site. Seven to ten flatbed trucks are required to transport one 
turbine to the site. The construction period of a wind energy facility can extend over one to 
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two years, with as many as eighteen heavy vehicles per day (Australian Clean Energy 
Council, 2013a). Rainfall during construction could exacerbate the deterioration of unpaved 
roads. 
A case study of road and traffic effects on two rural roads in Floyd County, Texas, used to 
access the Whirlwind Wind farm during the construction provides the following statistics 
and impacts (Moore, 2009). During construction 26 2.3 MW turbines were erected, 19 km 
of 6 m wide 2 000 mm deep roadway was built. One hundred and eight thousand tons of 
material and 4 587 m3 of aggregate was hauled to the site. Road impacts included 
maintenance issues and safety issues related to construction haul tracks. The maintenance 
issues included: broken road edges; severe rutting; pavement failure; and edge drop off. 
Safety issues included unsafe work areas and speeding trucks. 
The Best Practice Guideline for the Australian Wind Industry (Australian Clean Energy 
Council, 2013a) requires that the following aspects be considered in the Road Traffic Impact 
Assessment: 
 Type and volume (number of movements per day) of traffic (considering the potential 
impacts on the local and regional road network; 
 Any modifications to the road network that will be required (e.g. widening); and 
 Programme for road maintenance or improvement. 
Impacts related to accidents and injuries to workers and local communities due to the 
increase in movement of heavy vehicles on the site are identified and discussed under the 
general Equator Principles (International Finance Corporation, 2007a). 
3.10.2 Mitigation 
The development of the Road Traffic Impact Assessment will identify specific mitigation 
measures for specific road networks. The impact and maintenance burden can be minimised 
by using as few roads as possible. 
The Texan case study stressed that early knowledge of planned wind farms is important. 
The size, duration and expansion requirements should be determined, the schedule of the 
construction/expansion is to be made known and communicated, and issues of safety and 
maintenance of damage should be discussed early on. There should be a collaboration 
between the wind developer, and the local traffic department and the roads agency. 
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In terms of the Equator Principles, mitigation measures include a combination of education, 
awareness raising and the adoption of traffic safety procedures (International Finance 
Corporation, 2007a), including: 
 Emphasising safety aspects among drivers and improving driving skills; 
 Adopting limits for trip duration and arranging driver rosters to avoid overtiredness; 
 Avoiding dangerous routes and times of day to reduce the risk of accidents; 
 Use of speed control devices on trucks and the remote monitoring of driver actions; 
 Regular maintenance of vehicles and use of manufacturer approved parts; 
 Improving signage, visibility and overall safety of roads, particularly along stretches 
located near schools or other locations where children may be present; 
 Collaborating with local communities on education about traffic and pedestrian safety; 
 Using locally sourced materials, whenever possible; 
 Locating associated facilities such as worker camps close to project sites and arranging 
worker bus transport to minimising external traffic; and 
 Employing road signs and flag persons to warn of dangerous conditions. 
3.11 Agricultural potential 
3.12 Impacts 
The literature review identifies wind turbines as being tall structures that need to operate in 
an exposed site to make the best use of the prevailing wind. As such, wind energy facilities 
are often located in remote areas on agricultural lands. One of the concerns regarding large-
scale deployment of wind energy is its potentially significant land use. In South Africa 
where only approximately 4% of the country’s land is classified as having a high agricultural 
production potential, the trade-offs between food security and energy are a serious 
consideration (Department of Agriculture, Forestry and Fisheries, 2011).  
The impacts of wind energy facilities on farming could result from two areas. The first is 
the direct loss of agricultural land and the second would be from reduced income from lost 
production. These two aspects have been widely studied in the literature, and the research 
indicates that the impact of wind farms on agricultural land is minimal relative to other 
energy production technologies and the revenue generated through lease agreement have an 
overall positive impact on agricultural viability. 
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3.12.1.1 Impact on land availability 
Although the land use impacts of wind energy facilities vary depending on the site, i.e. if 
the turbines are erected in flat or hilly areas, the US Bureau of Land Management (2005) 
estimated that the permanent footprint of a facility is 5–10% of the site being developed, 
including turbines, roads, buildings, and transmission lines. This is calculated by 
considering the permanent impacts, which last for the life of the project and the temporary 
impacts associated with construction impacts. 
The direct permanent impacts are associated with the land occupied by the wind turbine 
pads and associated structures including access roads, substations and service buildings. 
Wind turbine structures physically occupy land or create impermeable surfaces making 
them unavailable for production. Each turbine occupies more land than they occupy, as each 
turbine must be a certain distance from the next to allow the turbine to capture the wind 
(Gipe & Murphy, 2005). If the spacing between wind turbines is too close, wind turbines 
may rob the wind from neighbouring turbines. Wind energy designers specify the distance 
among wind turbines in ‘Rotor Diameters’. Indicatively, wind turbines need to be positioned 
so that the distances between them are between 3 to 10 rotor diameters. The required spacing 
will often depend on the prevailing wind direction Error! Reference source not found.(UK 
Department of Environment, 2009) (see Figure 3). 
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Figure 3: Example turbine spacing in a wind farm with a South Westerly prevailing wind direction. Source: (UK 
Department of Environment, 2009) 
Therefore, although the overall footprint of the development is large, the actual area 
occupied is much less. A survey by the National Renewable Energy Laboratory (2009) of 
large wind facilities in the United States found that for commercial-scale wind farms, less 
than 0.4 ha/MW of land is disturbed permanently and less than 1.4 ha/MW are disturbed 
temporarily during construction. Similarly, a study undertaken by Denholm et al. (2009), 
which evaluated 172 existing or proposed projects, found the average overall direct impact 
area to be between 0.3 ± 0.3 ha/MW for permanent impact and 0.7 ± 0.6 ha/MW for 
temporary impact, or a total direct surface area disruption of about 1.0 ± 0.7 ha/MW. 
3.12.1.2 Impact on agricultural viability 
Adelaja & Hailu (2008) found that the interface between agriculture and energy has the 
potential to contribute to agricultural viability. Their study considered the impacts of wind 
energy developments in the agricultural sector in Michigan. The potential impact of land 
lease payments to farmers through wind turbine siting on farms on net farm income is one 
key measure of the impact of wind development on agricultural viability. Adelaja & Hailu 
(2008) estimated that, based on lease payments made to farmers in Michigan for 2010, by 
2030 lease payments could be as high as $47 per year. 
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The positive impact on the farming community was confirmed by the New South Wales 
Department of Environment, Climate Change and Water (2010). Their fact sheet on wind 
energy indicates that wind energy facilities provide a valuable stream of guaranteed annual 
revenue for farmers that hosted them, which helped farmers to ‘drought-proof’ their farms. 
The fact sheet identified that there was a comfortable coexistence between wind turbines 
and farming. 
In South Africa, the agricultural specialist study undertaken for the wind and solar SEA 
(Department of Environmental Affairs, 2015) found that the total economic returns per unit 
area of land used for renewable energy outweighed the returns from agricultural production. 
The rental for land on which the wind energy facility is located is generally paid per turbine 
or on a percentage of the value of power sold. Developers of the projects independently 
provided an approximate range of their agreed rentals. These were between R100 000 and 
R200 000 per turbine per year. Based on a figure of permanent loss of farming land at 0.6 
ha per turbine, the amount paid to farmers ranged between R167 000 and R333 000 of net 
rental income per ha/year. Solar PV rental is calculated in a similar manner and paid per 
occupied hectares. Ranges provided by solar PV developers are between R2 000 and R12 
000 per hectare per year. 
The net farm income figures for the last six years identified in the agricultural study for the 
wind and solar SEA for grain producers in the Overberg area ranges between R812 and 
R2 581 per hectare per year. Comparing this to the amount paid for rental per turbine it is 
seen that net annual farm income from agricultural production is as much as 400 times less 
than the rental income earned by a farmer from a wind energy development (Department of 
Environmental Affairs, 2015). 
Notwithstanding the positive effect that renewable energy projects bring to the farming 
community, the use of agricultural land for non-agricultural purposes is not supported in 
South Africa. Should a developer wish to use agricultural land for a purpose other than 
agriculture, the land requires rezoning in terms of the local government legislation and a 
servitude is to be registered over the land in terms of the Subdivision of Agricultural Land 
Act, 70 of 1970 (RSA, 1970). The Department of Agriculture, Forestry and Fisheries 
administers this Act. The Department currently applies a draft regulation entitled 
‘Regulations for the evaluation and review of applications pertaining to renewable energy 
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on agricultural land5’. This draft regulation is extremely restrictive in relation to the use of 
agriculture land for renewable energy and no renewable energy developments or supporting 
infrastructure is permitted on high potential or unique agricultural land. In addition, no 
renewable energy structure or supporting infrastructure may interfere with existing or 
planned production areas, including grazing land. This is not unreasonable, as food security 
is a priority in the country. However, the Department of Agriculture, Forestry and Fisheries 
view high agricultural land or unique agricultural land to include land that has been 
cultivated even once in the last decade or has the potential to be cultivated in the future. To 
address the impacts of fragmentation and the creation of non-viable agricultural land 
portions, the Department of Agriculture, Forestry and Fisheries further limits the percentage 
of any agricultural land portion that can be utilised for renewable energy to 10%, which 
further impacts on the development. This draft regulation significantly limits the possibility 
of implementing renewable energy in the country and if strictly applied would affect the 
ability of the country to meet the IRP 2010-2030 objectives. The fact that over 899 
renewable energy projects have been approved on agricultural land of various classes 
indicates that the draft regulation is not applied consistently. Any requirement, 
inconsistently applied leads to confusion in the industry, inconsistent decision making and 
the increased risk of appeal. 
To provide motivation for approval of renewable energy facilities on agricultural land, 
applications submitted for Environmental Authorisation include input on the impact of the 
development on agricultural potential. A review of the local literature identifies that, in 
general, the following aspects are considered: 
 The expected suitability levels of the soil for agricultural production; 
 The availability of water; 
 The profitability levels of the current and potential farming activities; 
 An estimation of the loss of farming income during the construction phase of the project 
and thereafter; 
 An estimation of the possible gain in income for the farmer due to a profit-sharing/rent-
income agreement with the wind facility developer; 
 Appropriate mitigation measures as far as the disturbances of agricultural practices are 
concerned; 
                                                 
5 The application of a draft regulation is unusual and the legality of applying a draft regulation is questionable. 
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 Impact significance rating (local level) on agricultural production potential and land-use; 
and 
 Any agricultural jobs that may be lost. 
To promote the county’s agricultural resources from the various competing land-uses and 
perhaps to provide a more even implementation of the current draft regulations, in March 
2015 the Department of Agriculture, Forestry and Fisheries circulated a ‘Draft Preservation 
and Development of Agricultural Land Framework Bill’ for comment (Department of 
Agriculture, Forestry and Fisheries, 2015). One of the stated objectives of the Bill is to 
establish a framework that, in appropriate cases, facilitates concurrent land uses on 
agricultural lands, such as renewable energy projects, without jeopardising long-term food 
security and natural resource integrity. The Bill provides for the preparation of regulations 
pertaining to subdivision and rezoning applications on both high potential cropping land and 
on medium potential agricultural land, and for the identification of Protected Agricultural 
Areas. 
The Bill departs from the current draft regulations in that only land capability classes I to 
III that is unique agricultural land, irrigated land and land suitable for irrigation, are regarded 
as being high potential cropping land. Land capability classes IV, V, VI VII and VIII are 
medium potential agricultural land. The Bill prohibits the subdivision or rezoning of 
agricultural land of both high and medium potential unless specifically authorised by the 
Minister, the National Intergovernmental Committee or the Member of the Executive 
(MEC). 
The Minister, with the support from an Internal Technical Committee, provided for in the 
Bill, approves the subdivision of high agricultural land. Similarly, the Minister approves the 
rezoning of high agricultural potential land on the recommendation of the Intergovernmental 
Committee. The Member of the Executive (MEC) approves the subdivision and rezoning of 
medium agricultural potential land except for class IV land for the first five years from 
promulgation of the Bill in which case the consensus approval is required between the MEC 
and the Minister. To apply for subdivision or rezoning of either high or medium potential 
agricultural land, the applicant must submit various reports and information in support of 
the application for consideration. The information submitted includes an Agroecosystem 
Report and in the case of renewable energy, a rehabilitation plan (Department of 
Agriculture, Forestry and Fisheries, 2015). 
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The Equator Principles do not identify the impacts on agricultural potential. Therefore, no 
mitigation is proposed. 
3.12.2 Mitigation 
Although the impacts on direct agricultural land use cannot be fully mitigated, the land 
impacted can be reduced to a minimum by siting considerations. The UK guideline (UK 
Department of Environment, 2009) provides the following advice: 
 ‘Locate wind turbines and other structures along field edges so as to minimise adverse 
impacts on agricultural land and farming operations; 
 Limit permanent road widths and where possible, follow hedgerows and field edges to 
minimise loss of agricultural land; 
 Roads that must cross agricultural fields should be located on ridge-tops and other high 
ground, to allow farming along contours, less or no cut and fill requirements, and it 
avoids potential drainage and erosion problems; 
 Avoid cutting existing fields into smaller irregularly shaped fields which are more 
difficult to farm, by locating access roads along the edges of agricultural fields where 
possible; 
 Locate parking areas, construction staging areas, and other temporary and permanent 
support facilities outside of active agricultural fields where possible; and 
 Avoid disturbance of surface and subsurface drainage features (ditches, diversions, 
etc.)’. 
3.13 Aircraft and radar interference 
3.13.1 Impact 
Wind turbines could potentially cause electromagnetic interference with aviation radar and 
telecommunication systems. A wind energy facility can also directly affect air safety. With 
respect to radar, wind energy facilities affect radar in several ways. The turbines can block 
a significant percentage of the radar beam and decrease the radar signal power downrange 
of the wind energy facility. This is particularly relevant where the facility is within a few 
kilometres of the radar installation. In such instances, the facility may reflect energy back 
to the radar system, and this appears as clutter. This clutter may create false precipitation 
estimates or disrupt precipitation algorithms used by the radar and other software 
programmes. Wind energy facilities may influence velocity and spectrum width data since 
the wind turbine blades are in motion, generating clutter. Software algorithms designed to 
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filter out the clutter are under development not yet fit for application (US Department of 
Energy, 2013). 
Interference with radar has been identified as a safety concern for both the Federal Aviation 
Administration (FAA) and the US military and has become a key roadblock to developers 
of new wind energy facilities, both in the US and Europe. In the US, government bodies, 
including the Departments of Defence, Energy, Homeland security and Federal Aviation 
Administration, initiated a two-year, $8 million test programme to study the physical and 
electromagnetic interference between radar systems and wind energy facilities with a view 
to identifying mitigation measures to address the issue. Three tests were undertaken as part 
of the programme, in which three types of radar equipment were tested, namely; the 
Common Air Route Surveillance Radar (CARSR), Airport Surveillance Radar (ASR)-11 
and the Air Route Surveillance Radar (ARSR-4). The final report confirmed that in the zones 
directly above and within the wind turbine line-of-sight all three systems demonstrated 
reduced ability to detect aircraft correctly and an increased number of false detections. These 
factors combine to affect the ability of current trackers at the radar or remote automation 
systems to track aircraft as they fly over the viewable wind farms (US Department of 
Energy, 2013).  
With respect to the mitigation technologies tested, the findings were less conclusive and 
indicated that some of the technologies showed great promise. However, most systems were 
still not fully mature at the time of testing and require additional testing and/or integration 
issues to be addressed. Nevertheless, several technologies succeeded in detecting and 
tracking aircraft over wind energy facilities. The second phase of the programme will focus 
on maturing and integrating mitigation technologies in operational settings (US Department 
of Energy, 2013). 
In South Africa, the Renewable Energy Independent Power Producer Procurement 
Programme (REI4P) requires a ‘consent letter’ from the National Defence Force, the Civil 
Aviation Association and the South African Weather Services. With respect to 
telecommunications, improvements to nacelle insulation and the substitution of metal blades 
with synthetic materials have reduced interference to negligible levels. 
The Equator Principles identify impacts on aircraft and radar interference. 
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3.13.2 Mitigation 
In the absence of verifiable mitigation equipment being available, the best mitigation 
technique is to avoid locating wind turbines in the radar line of sight. The effects of wind 
energy facilities generally decrease the further they are from the radar. 
In terms of the Equator Principles, the following mitigation measures are identified which 
similarly required the careful siting of wind energy facility to avoid locations close to 
airports and radar installations (International Finance Corporation, 2007a). The mitigation 
measures include: 
 Consulting with air regulatory traffic authorities before installation; 
 When feasible, avoiding siting wind farms close to airports; 
 Using anti-collision lighting and marking systems on towers and blades; 
 Considering wind energy equipment component designs that minimise radar 
interference, including the shape of the turbine tower, the shape and materials of the 
nacelle, and use of radar-absorbent surface treatments (e.g. rotor blades made of glass-
reinforced epoxy or polyester) which should not create electrical disturbance; 
 Considering wind farm design options, including geometric layout and location of 
turbines and changes to air traffic routes; and 
 Considering radar design alterations, including the relocation of the affected radar, radar 
blanking of the affected area, or use of alternative radar systems to cover the affected 
area. 
3.14 Electromagnetic interference 
3.14.1 Impacts 
Any type of interference that can potentially disrupt, degrade or interfere with the effective 
performance of an electronic device is regarded as electromagnetic interference (Lago et al. 
2009). Wind turbines can potentially disrupt electromagnetic signals used in 
telecommunications, navigation and radar services. Interference is caused by obstruction, 
reflection or refraction of the electromagnetic waves. 
Effects can, however, be predicted at proposal stage before construction takes place. The 
most robust way of investigating whether interference will occur is to perform baseline 
calculations to predict possible impacts considering aspects including the location of the 
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wind turbine between receiver and transmitter, the characteristics of the rotor blades and the 
receiver, the signal frequency and the radio wave propagation in the local atmosphere. 
The possibility of causing electromagnetic interference with television or transmission 
system is identified as an impact in the Equator Principles. 
3.14.2 Mitigation 
Modern turbines blades are made from synthetic materials that have a minimal impact on 
transmission of electromagnetic radiation. The products used in manufacture together with 
adequate nacelle insulation, good maintenance and considered siting of the turbine in 
relation to the emitting device will prevent major interference impacts. In addition, ensuring 
that the siting of wind turbines is away from the line-of-sight of the broadcaster transmitter 
will prevent undesirable impacts (Terma, 2013). 
Should impacts occur, it is possible to use the following to mitigate the impacts: 
 Installation of higher-quality or directional antenna; 
 Directing the antenna toward an alternative broadcast transmitter; 
 Installing an amplifier; 
 Relocating the antenna; 
 Switching to satellite or cable TV; and 
 Constructing a new repeater station if the area affected is very wide. 
In terms of the Equator Principles, the mitigation measures identified for 
telecommunications systems and television are similar to those identified through the 
literature review (International Finance Corporation, 2007a), and include: 
 Modifying the placement of wind turbines to avoid direct physical interference of point-
to-point communication systems; 
 Installing a directional/high-quality antenna or a higher quality directional antenna; 
 Modifying the existing aerial; 
 Installing an amplifier to boost the signal; 
 Siting the turbine away from the line-of-sight of the broadcaster transmitter; 
 Using non-metallic turbine blades; 
 Directing the antenna toward an alternative broadcast transmitter; 
 Relocating the antenna; or 
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 If a wide area is affected, considering the construction of a new repeater station (in the 
case of television). 
3.15 Associated Infrastructure and construction impacts 
3.15.1 Impacts 
A wind energy facility comprises of several interrelated components. This infrastructure 
constitutes a significant part of the overall project cost and contributes substantially to the 
overall impact of the wind farm on the site and surrounding community and must, therefore, 
form part of the impact assessment. The infrastructure related to a wind energy facility 
includes: turbines; access, service and construction roads and drainage channels; compacted 
staging areas/platforms; maintenance and storage areas; office buildings; transmission and 
distribution lines and servitudes; sub-stations; borrow pits and anemometer masts (Lago et 
al. 2009). 
This infrastructure requires management through the construction and operation phases of 
the facility. This management relates to erosion, dust, unnecessary disturbance and 
compaction of farmland, disturbance to animals and birds and weed control. The related 
infrastructure contributes to the land lost to production and must, therefore, be considered 
by both the owner of the land and the impact assessor (Lago et al. 2009). 
3.15.1.1 Civil Works 
With respect to road and drainage construction, service roads linked to an access road 
supports each turbine. Access roads and cleared servitudes will also be required to support 
transmission or distribution lines. There may also be a requirement for additional 
construction roads that will require rehabilitation. The roads are usually unpaved and 
contribute to agricultural land that will be lost to production. The road access to a wind 
energy facility will need to be able to accommodate trailers carrying the longest load 
(usually the blades) and the heaviest and widest load, which is generally the cranes required 
for the erection of the towers. 
In terms of foundations and compacted staging areas/platforms, the wind turbine and the 
anemometer masts foundations require civil works. The construction area of the foundation 
is generally significantly larger than the actual foundation pad of the turbine. The foundation 
will include cleared areas for staging equipment and assembling large components such as 
the rotor. In addition, large areas need to be cleared and compacted next to each turbine to 
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act as a base for the cranes used to erect the turbines and to support component staging areas. 
Cranes also require a concrete foundation footing. These are temporary but have been 
significantly compacted and will need to be restored and re-vegetated after construction is 
complete. Consideration also needs to be given to the materials used for these areas to ensure 
there are no chemical changes to the soils. Farmers have raised concerns when lands need 
to be compacted again through turbine maintenance that requires cranes. Buildings 
associated with wind energy facilities include electrical switchgear housing, spares and 
maintenance facilities. These structures will also require civil works. For all construction 
works, construction or fill material may be accessed from the development site. It is 
important to understand where borrow-pits will be located, how they will be managed and 
rehabilitated and how the farmer will be compensated (Gipe & Murphy, 2005). 
3.15.1.2 Electrical Works 
The electrical works associated with a commercial scale wind farm contribute significantly 
to the associated infrastructure and are a significant component of the overall installation. 
There are overland and underground electrical infrastructure requirements. Each turbine 
requires switchgear and a small transformer that changes the generating voltage of the 
turbine to a common site voltage. Modern turbine designs now make provision for the 
transformer and switchgear to be located within the turbine tower. The turbines are 
controlled remotely by a central monitoring system that is housed within a central control 
room located on the site. The central control room will require associated equipment to 
allow communication to take place, for example, an aerial or dish. The output of each turbine 
in the wind energy facility is connected to a single on-site substation via a network of 
underground cables forming radial ‘feeder’ circuits between turbines. The onsite substation 
is then connected to the local electricity distribution network, which is generally located off 
site (UK Department of Environment, 2009). 
Impacts associated with these electrical works include land disturbance when burying 
connecting cables, additional visual intrusion caused by the power line and substations and 
loss of production land. Related infrastructure contributes significantly to impacts of a wind 
energy facility. Farmers’ contributions to anti-wind farm literature reveal that much of their 
dissatisfaction relates to a poor understanding of the level of disruption, land lost through 
the development of the associated activities, fragmentation of farmland and land lost without 
compensation. It is important that the full extent of associated infrastructure and 
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construction-related activities are made clear to the community and the landowner at the 
time of the assessment being undertaken. This should include the amount of land that will 
be used during the construction phase, for how long, where the turbines will be sited, where 
the cables will be laid and where access roads will go. Bad relationships can develop when 
these aspects are not clearly understood prior to construction, and as wind farms have a 50-
year life, the impacts are significant. 
The Equator Principles do not directly identify the impacts attributed to associated activities 
related to the wind energy facilities. However, the Environmental Health and Safety 
Guidelines and for Roads discusses the impact on roads. 
3.15.2 Mitigation 
During construction there will be many contractors on site with the main components related 
to civil works and electrical installations being independent of the turbine supplier. To plan 
appropriately for the impacts related to civil works the layout of the wind farm and related 
infrastructure, the building plan and a full understanding of ground conditions, expected 
weather conditions and access issues is important (Gipe & Murphy, 2005). 
3.16 Cumulative Impact 
3.16.1 Impact 
The South African EIA regulations 2014, define cumulative impact to mean ‘the past, 
current and reasonably foreseeable future impact of an activity, considered together with 
the impact of activities associated with that activity, that in itself may not be significant, but 
may become significant when added to the existing and reasonably foreseeable impacts 
eventuating from similar or diverse activities’ (RSA, 2014). The regulations require 
cumulative impacts to be considered under the scope of a Basic Assessment and a Scoping 
and Environmental Impact Report process. 
Internationally, cumulative ‘effects’ in the context of environmental assessment are required 
to be assessed under the European Union regulations. The demands on the contents of 
Environmental Impact Assessment (EIA) and Strategic Environmental Assessment (SEA) 
documents explicitly require cumulative effects to be described. However, an article by 
Wärnbäc & Hilding-Rydevik (2009) indicates that in Swedish environmental assessment 
documents, cumulative effects are rarely described or included. Similarly, a UK study 
(Masden, Fox, Furness, Bullman, & Haydon, 2009), based on a study by Cooper & Sheate 
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(2002), found that of fifty environmental impact statements reviewed, only twenty-four 
mentioned the term ‘cumulative impacts’ and of those, only nine discussed the topic. 
The possible reason for this low level of consideration of cumulative effects is that 
cumulative effects assessments, both conceptually and operationally, are not well suited to 
project-based environmental assessment (Gunn & Noble, 2011). Gunn & Noble (2011) 
quote from several authors who come to the same conclusion, which is that as cumulative 
effects may not be directly associated with the impacts of any individual development 
project. Properly assessing and managing cumulative environmental effects is often well 
beyond the scope and scale of project-based environmental assessment, and beyond the 
reach of any individual project proponent. As a result, cumulative effects assessment at the 
project-level remains narrow and reactive. 
Notwithstanding the many articles indicating the lack of guidance provided to assess 
cumulative impacts, the literature review revealed one very useful and easy to follow 
guideline on the topic, which was the ‘Scottish Natural Heritage, guidance document on 
assessing the cumulative impact of onshore wind energy developments, March 2012’ 
(Scottish Natural Heritage, 2012). The document sets out methods to be used to assess 
cumulative impacts on landscapes and birds, which are regarded as being the most important 
cumulative effects of wind energy technology. 
3.16.2 Assessing cumulative effects on landscapes 
The guideline provides the purpose of a cumulative landscape and visual impact assessment, 
which is to ‘describe, visually represent and assess the ways in which a proposed wind 
energy facility would have additional impacts when considered in addition to other existing, 
consented to proposed facilities’. The guideline then provides a methodology to achieve 
this, which is to: ‘select a study area; identify a more detailed assessment area within the 
study area; list the relevant receptors (landscape character areas, designated landscapes, 
designed landscapes, visual receptors, including sequential routes through the study area); 
describe the baseline conditions by identifying existing wind energy facilities; and describe 
the extent to which these have altered landscape character and affected sensitivity to wind 
energy development’. The assessment phase must determine the cumulative changes likely 
to result from the new proposal that is on major routes, views or character areas. The 
predicted visibility of cumulative wind energy development should be described, informed 
and depicted by supporting wireline drawings and, where relevant, photomontages which 
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should clearly distinguish between each individual project and its status within the planning 
system. The assessment should be undertaken from selected fixed viewpoints and a selection 
of routes (Scottish Natural Heritage, 2012). 
The results of the assessment should be discussed in relation to the following: 
 Effects on landscape character; 
 Effects on sense of remoteness or wildness; and 
 Effects on other special landscape interests (e.g. cultural settlements and associated 
landscapes). 
3.16.2.1 Assessing cumulative effects on birds 
The guideline indicates that cumulative impacts on birds are best assessed quantitatively for 
each eligible species and four main impacts should be quantified which are as follows: 
 ‘Collision mortality expressed as the number of birds of a particular species killed 
(usually per annum) for any particular development; 
 Disturbance can be expressed as the number of territories lost, or the number of 
birds displaced, from the wind farm footprint. It can also be the extent of habitat 
that is lost due to disturbance. 
 To determine the effect of ‘barriers’ the proportion, or percentage, of a species’ 
dispersal or migration route that is occupied by wind farm developments is to be 
determined. For individuals of a species that move within a narrow, predictable 
corridor, e.g. between a roost and a specific feeding location, even a single wind 
farm placed along the route will (or could) act as a virtual barrier. For species 
moving along a broader front such as a migration front, a combination of wind 
farms set roughly perpendicular to the migration axis could act as a barrier for 
birds migrating at turbine blade height. A shift in a migration route may be trivial 
in terms of increased energy expenditure but a daily ‘detour’ may add 
significantly over time to the overall expenditure of energy; and 
 Displacement due to direct habitat loss must be determined in terms of hectares 
of habitat lost. Using data from the Environmental Statement on putative densities 
for the species concerned, loss of numbers can be, where appropriate with 
confidence intervals. It is more difficult to calculate impacts arising from indirect 
habitat loss, such as habitat change or behavioural displacement, as these effects 
are less predictable without a solid foundation using individual-based modelling, 
 41 
species–habitat modelling, or radio tracking of individuals’ (Scottish Natural 
Heritage, 2014). 
The Equator Principals do not consider cumulative impacts. The Principles, therefore, do 
not include mitigation measures. 
3.17 Visual impacts and sense of place 
3.17.1 Impacts 
Literature surveys carried out in several countries since the 1970’s have shown that there is 
a mixed reaction to commercial scale wind technology. Consistently they reveal a strong 
overall support for renewable energy generally and for wind energy specifically but frequent 
local opposition to the actual development (Lago et al., 2009; Masden et al., 2009; Devine-
Wright, 2005). 
The literature review identified the following criticisms of wind farm developments: 
 Wind energy facilities on landscape quality and to the transformation of natural 
landscapes into ‘landscapes of power’; 
 Wind turbines are man-made, vertical structures with rotating blades and thus have the 
potential of attracting people’s attention (Sullivan et al., 2012); 
 Wind energy facilities with several wind turbines in an area may become dominant 
points which contrast strongly with the natural landscape (Sullivan et al., 2012; Masden 
et al., 2009); and 
 Wind energy facilities are visible and impact on the landscape from great distances. 
Results from a study undertaken for the United States Department of Interior Bureau of 
Land Management (US Bureau of Land Management, 2008) indicate that at a distance 
of 16 km the wind energy facility will occupy a substantial portion of the field of vision, 
and could be perceived by some as having a large visual impact (Sullivan et al., 2012). 
It is only at around approximately 58 km that wind turbines become difficult for most 
observers to notice. 
The Scottish Natural Heritage guideline on Siting and Designing wind farms in the 
landscape (2009) and the United States’ Bureau of Land Management’s ‘Wind Energy 
Development Policy’ (US Bureau of Land Management, 2008), are only two of the many 
guidance document produced to assist developers in designing wind energy facilities that 
minimise landscape and visual impacts. Both documents require the assessment of the visual 
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impacts of a wind energy facility on the surrounding landscape within a viewshed from 
approximately 48 km from the facility (Sullivan et al., 2012). The first criteria to be 
considered is the actual technical or physical attributes of the facility e.g. the turbine colour, 
size and orientation and secondly on more symbolic levels, aspects which consider impacts 
on the ‘sense of place’, e.g. the impact of an unfamiliar object in the context of its proposed 
setting. 
Both the Bureau of Land Management and the Scottish Natural Heritage will not issue 
planning permission for wind energy development in areas that are incompatible with the 
specific resource values. The Bureau of Land Management has identified areas that are part 
of the National Landscape Conservation system (e.g., wilderness areas and wilderness study 
areas, national monuments, national conservation areas, wild and scenic rivers, and national 
historic and scenic trails) that are regarded as unsuitable for wind facilities. Similarly, the 
Scottish Natural Heritage has zoned the country into three zones in relation to the ability of 
the landscape to accommodate wind technology. To date, most wind energy facilities have 
been development in Zone 1 – ‘the zone of least natural heritage sensitivity. Areas where 
landscape change is an appropriate objective, and where multiple wind energy facilitates 
might be encouraged’. 
A Landscape and Visual Impact Assessment predicts and assesses the possible visual 
impacts associated with wind energy facilities, the development of which is an iterative 
process. This process involves proposing and assessing alternative sites and designs for the 
proposed facility and recommending the preferred siting and design options. These 
processes are intended to assist decision makers and stakeholders in gaining a clear 
understanding of the likely effects of the proposed facility. 
Regarding visual impact assessment, various government departments and agencies provide 
guidance on how to undertake a Land and Visual Impact Assessment (Torres Sibille, 
Cloquell-Ballester & Darton, 2009; Scottish Natural Heritage, 2009). Some of the 
techniques commonly used to inform the landscape and visual impact assessment are: 
 Creating ‘zones of theoretical visibility’ maps to define the areas from which a wind 
plant can be totally or partially seen as determined by topography; 
 Photographs to record the baseline visual resource; 
 Diagrams to indicate the scale, shape and positioning of the proposed wind development; 
and 
 43 
 Photo-montages and video montages to show the future picture with the wind farm 
installed. 
The Equator Principles identify the possible impact of a wind energy facility on the visual 
resources of an area. The concerns typically relate to colour, height, the number of turbines 
and their interaction with the character of the surrounding landscape. 
3.17.2 Mitigation 
The design and layout of wind turbines strongly influence the visual impacts of wind energy 
facilities and how they relate to landscape and visual characteristics. Using the Scottish 
Natural Heritage guideline (2009), the following brief summary highlights issues for 
consideration and provides an explanation through illustration. 
3.17.2.1 Wind Turbine Design and Layout – local context6 
This section focuses on the different types of wind turbine and their layout or array and 
highlights the implications of the choices made: 
Turbine form and design - longer blades of larger turbines often have slower rotation 
speeds, and this can be less visually distracting than the faster speeds of smaller blades. 
Turbine size - Generally speaking, large wind turbines may appear out of scale and visually 
dominant in a lowland, settled, or smaller-scale landscape, often characterised by the 
relatively ‘human scale’ of buildings and features. 
   
 
Figure 4: Effect of increased wind turbine height 
The increase in wind turbine height is not very noticeable within moorland landscape, due to lack of size indicators; 
nevertheless, there may be a threshold at which larger wind turbines no longer seem to relate directly to the local 
area of moorland 
Associated structures - should not confuse the simplicity of the wind energy development. 
                                                 
6 This section is drawn exclusively form the Scottish Natural History guideline on the siting and design of wind farms, 
including the wire line drawings (Scottish Natural Heritage, 2009): 
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Figure 5: Placing of associated structure in relation to the landscape character 
The layout on the left creates simple image in the landscape while the layout of associated structure on the right 
creates a complex image and conflicts with the underlying landscape character. 
Turbine layout - The layout of a wind energy facility should relate to the specific 
characteristics of the landscape. Generally, the fewer the number of wind turbines and the 
simplest of layout provide the best visual balance. 
 
 
 
Figure 6: Locating a wind energy facility in relation to the local character 
A wind energy facility relating to the underlying character creates the best visual balance. Where there is no specific 
local character, as shown in the far-right illustration it may be most appropriate for the development to form a 
distinct feature in its own right  
 
3.17.2.2 Wind energy facility siting and design – regional context 
This section considers how these principles relate to landscape and visual characteristics in 
a regional context. 
Landscape character - different places have different ‘landscape character’, comprised of 
distinct and recognisable patterns of elements that relate to underlying geology, landform, 
soils, vegetation, land use and settlement. Taken together these qualities contribute to 
regional distinctiveness and a local ‘sense of place’. Understanding a landscape’s key 
characteristics and features is vital in considering how new development will affect it or, 
with appropriate design, contribute to it. 
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Experiencing wind energy facilities in the landscape – the Local Visual Impact 
Assessment should take account how the development will be experienced from 
surrounding roads, transport, and recreational routes. Wind energy facilities are most 
appropriate in a landscape where their presence and design appear rational. 
    
Figure 7: Wind turbines relating to the landscape 
A rational Cluster of wind turbines in relation to an open 
hill and a line of wind turbines relating rationally to the 
landscape pattern. 
Figure 8: Wind turbines conflicting with the 
landscape 
Line of wind turbines appears irrational across open hill, 
and the clustering of turbines in opposition to the 
landscape pattern appeals irrational.  
Landform - is a key characteristic of many landscape character types. A visual balance is 
necessary when siting wind turbines. 
   
Figure 9: Development visually balanced with landscape 
The left and central locations appear unbalanced in relation to the landscape characteristic, the turbines in the left 
images appear to slip, while the location of the turbines in the middle image appears unbalanced. The layout in the 
right image relates to the underlying landform, creating a balanced image  
Perspective - Size indicators within a landscape affect an observer’s judgement of visual 
perspective. It is difficult to determine if the feature is small or far away, large or near. The 
introduction of turbines into a landscape can confuse this sense of perspective. 
   
Figure 10: Size indicators within the landscape 
The wind turbines on the left relate to the key characteristic of the landscape. Therefore, it is difficult to perceive 
scale and distance within view. In the layout in the middle there is a visual link between the turbines and the known 
size of the town in the foreground, emphasising the height of the turbines. Both illustrations appear balanced and 
 46 
consistent. The layout on the right provides no balance, the scale and distance seem distorted due to the variable 
sizes of the turbines combined with the absence of reference points and size indicators. 
Skylines are a critically important landscape feature – the design of a wind energy 
development should not overwhelm a skyline. 
  
Figure 11: Development in relation to the skyline 
The wind energy development on the left hand relates simply to skyline while the development on the right 
contrasts in character to the skyline. In the two illustrations below, the left development seems to overwhelm the 
visible extent of the skyline while the right-hand illustration appears as an isolated and minor feature on the skyline. 
  
Landscape and visual pattern – land use and physical features strongly influence 
landscape and visual pattern. 
  
Figure 12: The influence of landscape patterns 
In the figure on the left, the turbines are detached from the landscape pattern which creates a focal feature that will 
distract slightly from lowland landscape, but distance maintains most of the simple hill backcloth. In the figure on 
the right, the turbines contrast to the lowland landscape pattern, which reduces distinction by crossing over into 
neighbouring areas of the simple hill. This creates a busy and unbalanced picture.  
Focal features – wind energy facilities, because of their very nature and typical location 
within open landscapes often become major focal points. Therefore, their interaction with 
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the existing hierarchy of focal points needs to be considered in their siting and design, to 
minimise visual conflicts or compromise the value of existing focal points. 
  
Figure 13: The influence of existing focal points within the landscape 
The figure on the left shows a wind energy facility competing and dominating the existing focal feature of the 
village. The figure on the right illustrates a separation of focal points. The wind energy facility allows the existing 
focal point to remain unobstructed. Each element is a feature in its own right which allows the combination to 
appear balanced.  
 
The mitigation measures identified through the Equator Principles are similar to those 
identified in the literature review (International Finance Corporation, 2007a). They include: 
 Consulting the community on the location of the wind farm; 
 Considering the landscape character during turbine siting; 
 Considering the visual impacts of the turbines from all relevant viewing angles when 
considering locations; 
 Minimising the presence of ancillary structures on the site by avoiding fencing, 
minimising roads, burying intra-project power lines, and removing inoperative turbines; 
 Avoiding steep slopes, implementing erosion measures, and promptly re-vegetating 
cleared land with native species; 
 Maintaining the uniform size and design of turbines (e.g. direction of rotation, type of 
turbine and tower, and height); 
 Painting the turbines a uniform colour, typically matching the sky (light grey or pale 
blue), while observing marine and air navigational marking regulations; and 
 Avoiding including lettering, company insignia, advertising, or graphics on the turbines. 
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3.18 Decommissioning and site restoration 
3.18.1 Impact 
Typically the operational life of a wind turbine is about 20 to 25 years. Once electricity 
production is reduced, an assessment must be made as to when the facility will be 
decommissioned. According to the Best Practice Guideline for the Australian Wind Industry 
(Australian Clean Energy Council, 2013a), the aspect of decommissioning must be outlined 
at the planning and design stage of the development. Issues to be addressed include the 
removal of above ground structures and equipment, landscaping and/or reinstatement of 
roads and vegetation, and measures for the restoration of the environment to its original state 
to the greatest possible extent. Decommissioning may require removal of the wind turbine 
foundations to below ground level, preferably below plough depth. Similarly, 
decommissioning should require the proper disposal of oil filled components such as 
transformers and may or may not require the removal of all buried infrastructure such as 
buried electrical cable. A decommissioning plan may be covered by conditions and/or a 
legal agreement accompanying planning permission and will be triggered by the expiry of 
the consent or in the event of the project ceasing to operate for a specified period. Developers 
should demonstrate that funding to implement decommissioning is available when required 
(Australian Clean Energy Council, 2013a). 
The Equator Principles do not specifically identify decommissioning as an impact for 
management. However, decommissioning is considered under construction. 
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ANNEXURE II – RENEWABLE ENERGY FACILITIES GENERATING ELECTRICITY FOR DISTRIBUTION THROUGH THE NATIONAL GRID 
Project Name Bidder name Technology Bid Window Bid allocation Location Province Status capacity year 
Dassiefontein - Klipheuwel Klipheuwel - Dassiefontein Wind Energy Facility (Proprietary) LimitedOnshore Wind W1 27,0 Caledon, Western Cape Western Cape operational 27 2014
MetroWind MetroWind (Pty) Ltd Onshore Wind W1 26,2 Port Elizabeth Eastern Cape Eastern Cape operational 27 2014
Hopefield Wind Farm Umoya Energy (Pty) Ltd Onshore Wind W1 65,4 Hopefield, Western Cape Western Cape operational 65,4 2014
Noblesfontein Coria (PKF) Investments 28 (Pty) Ltd.  Onshore Wind W1 72,8 Noblesfontein, Northern Cape Northern Cape operational 73,8 2014
Dorper Wind Farm Dorper Wind Farm (Pty) Ltd Onshore Wind W1 97,0 Stormberg, Eastern Cape Eastern Cape operational 97,53 2014
Jeffreys Bay Wind Farm SA  Mainstream Renewable Power Jeffreys Bay (Pty) Ltd. Onshore Wind W1 133,9 Jeffereys Bay, Eastern Cape Eastern Cape operational 135,11 2014
Cookhouse Wind Farm African Clean Energy Developments Onshore Wind W1 135,0 Cookhouse, Eastern Cape Eastern Cape operational 135,8 2014
Red Cap Kouga Wind Farm Red Cap Kouga Wind Farm (Pty) Ltd. Onshore Wind W1 77,6 Port Elizabeth, Eastern Cape Eastern Cape operational 77,7 2015
Grassridge Wind Farm Grassridge Onshore Wind W2 59,8 Nelson Mandela Bay Eastern Cape operational 59,8 2015
West Coast 1 Wind Farm Aurora Wind Power (RF) (Pty) Ltd. Onshore Wind W2 90,8 Near Vredenburg, Western Cape Western Cape operational 90,8 2015
Gouda Wind Farm Blue Falcon 140 Trading (RF) (Pty) Ltd.  Onshore Wind W2 135,2 Drakenstein, Western Cape Western Cape operational 135,5 2015
Tsitsikamma Community WF Tsitsikamma Community Wind Farm (RF) (Pty) LtdOnshore Wind W2 94,8 West of Humansdorp, Eastern Cape Eastern Cape operational 93,68 2016
Amakhala Phase I Amakhala Emoyeni Re Project 1 (RF) (Pty) Ltd - Amakhala phase 1 Onshore Wind W2 137,9 Near Bedford, Eastern Cape Eastern Cape operational 131,05 2016
Waainek Wind Farm Waainek Wind Power (RF) (Pty) Ltd Onshore Wind W2 23,4 Near Grahamstown, Eastern Cape Eastern Cape operational 23,28 2016
Chaba Wind Farm Chaba Wind Power (RF) (Pty) Ltd Onshore Wind W2 20,6 Near Komga, Eastern Cape Eastern Cape operational 21 2015
Red Cap - Gibson Bay Enel Green Power Onshore Wind W3 110,0 Gibson Bay, Kouga Eastern Cape operatiional 108,25 2017
Longyuan Mulilo De Aar 2 North WF Mulilo Onshore Wind W3 139,0 De Aar Northern Cape operational 138,96 2017
Nojoli Wind Farm Enel Green Power SA Onshore Wind W3 87,0 Cookhouse Eastern Cape operational 86,6 2016
Longyuan Mulilo De Aar Maanhaarberg WF Mulilo Onshore Wind W3 96,0 De Aar Northern Cape operational 96,48 2017
Khobab Wind Farm Pan-African RE, Lekela Power, Thebe Investment Corporation, investment fund IDEAS Managed Fund, Futuregrowth Asset Management, Genesis Eco-Energy Onshore Wind W3 138,0 Louriesfontein, Hantam Muncipality Northern Cape operational 137,74 2017
Noupoort Mainstream Wind Mainstream Renewable Energy Onshore Wind W3 79,0 Noupoort Umsobumvo Municipality Northern Cape operational 79,05 2016
Loeriesfontein (Doorenpan) 2 Wind Farm Lekela Power Onshore Wind W3 139,0 Louriesfontein, Hantam Muncipality Northern Cape operational 138,23 2017
REIPPPP 1979,76
Darling Wind Farm Darling Wind Farm Onshore Wind Independent Darling Western Cape 5,2
Sere Wind Farm Eskom Onshore Wind Independent Vredendal Western Cape 100
Other 105,2
Total wind 2084,96
RustMo 1 Solar Farm RustMo1 Solar Farm Solar Photovoltaic W1 6,8 Rustenburg, North-West Province North-West Province operational 6,93 2013
Greefspan Power Plant
AE-AMD Independent Power Producer 1 (Pty) 
Ltd. Solar Photovoltaic W1 20,0 Douglas, Northern Cape Northern Cape operational 9,9 2014
Herbert Power Plant  
AE-AMD Independent Power Producer 1 (Pty) 
Ltd. Solar Photovoltaic W1 9,9 Douglas, Northern Cape Northern Cape operational 19,9 2014
Kalkbult Solar Farm Scatec Solar Solar Photovoltaic W1 72,5 De Aar, Northern Cape Northern Cape operational 72,4 2014
Mulilo Solar Farm Gestamp Mulilo Consortium Solar Photovoltaic W1 9,7 De Aar, Northern Cape Northern Cape operational 10 2014
Aries Solar Farm Sevenstones 159 (Pty.) Ltd.  Solar Photovoltaic W1 9,7 Kenhardt, Northern Cape Northern Cape operational 9,65 2014
Konkonsies II Solar Facility Konkoonsies Solar Photovoltaic W1 9,7 Limarco 77 (Pty) Ltd Northern Cape operational 9,65 2014
Mulilo Solar Farm Gestamp Mulilo Consortium Solar Photovoltaic W1 19,9 Prieska, Northern Cape Northern Cape operational 19,12 2014
Soutpan Solar Farm Erika Energy (Pty) Ltd. Solar Photovoltaic W1 28,0 Waterberg, Limpopo Limpopo operational 27,94 2014
Witkop Solar Farm Core Energy (Pty) Ltd. Solar Photovoltaic W1 30,0 Waterberg, Limpopo Limpopo operational 29,680 2014
Touwsriver Solar Farm CPV Power Plant No. 1 Solar Photovoltaic W1 36,0 Touwsrivier, Western Cape Western Cape operational 36 2014
De Aar Solar Farm 
South Africa Mainstream Renewable Power De 
Aar PV (Pty) Ltd. Solar Photovoltaic W1 48,3 Pixley Ka seme, Northern Cape Northern Cape operational 45,6 2014
Droogfontein Solar Farm 
South Africa Mainstream Renewable Power 
Droogfontein (Pty) Ltd. Solar Photovoltaic W1 48,3 Kimberley, Northern Cape Northern Cape operational 45,4 2014
Letsatsi Solar Farm 
Letsatsi - Kensani Capital, Solar Reserve SA & 
Oakleaf Invest Holdings Solar Photovoltaic W1 64,0 Bloemfontein, Free State Free State operational 64 2014
Lesedi Solar Farm 
Lesedi - Solar Reserve SA, Kensani Capital & 
Oakleaf Invest Holdings Solar Photovoltaic W1 64,0 Postmasburg, Northern Cape Northern Cape operational 64 2014
Kathu Solar Farm Lokian Trading & Investments (Pty) Ltd. Solar Photovoltaic W1 75,0 Kathu, Northern Cape Northern Cape operational 75 2014
Solar Capital Solar Farm Solar Capital De Aar (Pty) Ltd Solar Photovoltaic W1 75,0 De Aar, Northern Cape Northern Cape operational 75 2014
Jasper Power Company  Jasper Power Company Solar Photovoltaic W2 75 Kimberley Northern Cape operational 75 2014
Boshoff Solar Park (Firefly Investments 230 (RF) (Pty) Ltd. Solar Photovoltaic W2 60 Boshoff Free State operational 57 2014
Sishen Solar Facility Windfall 59 Properties (RF) (Pty) Ltd. Solar Photovoltaic W2 74 Sishen, Northern Cape Northern Cape operational 74 2014
Aurora Solar Park Aurora-Rietvlei Solar Power (RF) (Pty) Ltd Solar Photovoltaic W2 9 Bergriver Muncipality, Western Cape Western Cape operational 8,9 2014
Vredendal Solar Park Vredendal Solar Power Park (RF) (Pty) Ltd Solar Photovoltaic W2 8,8 Vredendal, Western Cape Western Cape operational 8,82 2014
Linde Solar Facility Simacel 155 (RF) (Pty) Ltd. Solar Photovoltaic W2 36,8 Northern Cape Northern Cape operational 36,8 2014
Druenberg Solar Facility Simacel 160 (RF) (Pty) Ltd. Solar Photovoltaic W2 69,6 Eastern Cape Eastern Cape operational 69,6 2014
Upington Solar Facility Sublunary Trading (RF) Pty Ltd - upington airport Solar Photovoltaic W2 8,9 Northern Cape Northern Cape operational 8,9 2014
Slim Sun Solar SlimSun Solar Photovoltaic W1 5,0 Swartland, Western Cape Western Cape operational 5 2015
Solar Capital De Aar 3 Solar Capital De Aar 3 Solar Photovoltaic W2 75 Pixley Ka seme, Northern Cape Northern Cape operational 75 2016
Electra Capital - Paleisheuwel Solar Park Electra Capital (Pty) Ltd Solar Photovoltaic W3 75 Cederberg Muncipality, Sandveld region Western Cape operational 75 2016
Tomburke / Tobivox Solar Park Enel Green Power (RSA) Solar Photovoltaic W3 60 Lephalale municipality Limpopo operational 60 2016
Adams Solar PV 2 Enel Green Power (RSA) Solar Photovoltaic W3 75 Kathu, Hotazal Northern Cape operational 75 2017
Mulilo Sonnedix Prieska PV 3 Muililo Solar Photovoltaic W3 75 Copperton Northern Cape operational 75 2016
Mulilo Prieska PV 4 Muililo Solar Photovoltaic W3 75 Prieska, Northern Cape Northern Cape operational 75 2016
Pulida Solar Park Enel Green Power (RSA) Solar Photovoltaic W3 75 Near Kimberley Free State operational 75 2017
1474,2
KaXu Solar One KaXu Solar One Consortium Solar CSP W1 100,0 Pofadder, Northern Cape Northern Cape operational 100 2015
Bookpoort CSP 
ACWA Power Solafrica Bokpoort CSP Power 
Plant (RF) (Pty) Ltd Solar CSP W2 50 Bokpoort, Northern Cape Northern Cape operational 50 2015
Khi Solar I Khi Solar One Consortium Solar CSP W2 50,0 Upington, Northern Cape Northern Cape operational 50 2016
XiNa Solar One Abengoa Solar, IDC, the Public Investment Solar CSP W3 100,0 Near Pofadder, Northern Cape Northern Cape operational 100 2017
Ilanga CSP 1 / Karoshoek Solar One Emvelo Solar CSP W3 100,0 Karas , Upington, Northern Cape Northern Cape operational 100 2018
Kathu CSP Kathu Solar Park (RF) Pty Ltd Solar CSP W3.5 100,0 Kathu, Northern Cape Northern Cape operational 100 2018
500
Wind 1979,76
Solar 1474,19
Sub total 3453,95
CSP 500
Hydro 0
Total REIPPPP 3953,95
Other 105,2
Total RE to Grid 4059,15
  
 
ANNEXURE III – resources spend on REVIEWING UNSUCCESSFUL REI4P EIA 
APPLICATIONS 
 
Ref. Description 
Quant 
Unit 
Source / 
Calculation Case 
Officers 
Managers 
a 
Average time to assess and process a Scoping and 
Environmental Impact Report (S&IER) 
134 28 hours DEA, 2009 
b 
Average time to assess and process a Basic Assessment 
Report (BAR) 
47 15 hours DEA, 2009 
c Number of REI4P S&IERs assessed and processed 676 676 No. Fact 
d Number of REI4P BAR assessed and processed 254 254 No. Fact 
e Total number of REI4P applications assessed and processed 930 930 No. c + d 
f 
Total hours of REI4P S&IERs assessment and processing 
time 
90 584 18 928 hours a x c 
g Total hours of REI4P BAR assessment and processing time 11 938 3 810 hours b x d 
h 
Total hours of REI4P application assessment and processing 
time 
102 522 22 738 hours f + g 
i 
Average hours spent assessing and processing all REI4P 
applications 
110 24 hours h / e 
j Number of successful REI4P bids 88 88 No. Fact 
k 
Estimated REI4P application processing time for successful 
bids based on average processing time 
9 701 2 152 hours j x i 
l Time spent on unsuccessful applications 92 821 20 586 hours h - k 
m Number of working hours in a day 8 8 hours Fact 
n Number of working days in a working week 5 5 hours Fact 
o Number of working weeks in a working year 52 52 weeks Fact 
p Working days spent on unsuccessful applications 11 603 2 573 days l / m 
q Working weeks spent on unsuccessful applications 2 321 515 weeks p / n 
r Working years spent on unsuccessful applications 45 10 years q / o 
s 
Estimated time period for assessing and processing all REI4P 
applications 
4.5 4.5 years Assumption 
t 
Number of officials involved in processing unsuccessful 
applications over the period "s" 
10 2 officials r / s 
u Number of available officials between 2010 and 2014 25 5  DEA, 2009 
v 
% of available officials involved in processing unsuccessful 
applications over the period "s" 40% 44% 
% t/u x 100 
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ANNEXURE IV – CASE STUDY ONE: SUMMARY OF THE REVIEW OF FOUR WIND-ENERGY ENVIRONMENTAL IMPACT 
ASSESSMENTS  
Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
SCOPING PHASE 
Project 
description 
provided and 
site location 
provided Design 
located on map  
(1.1) (1.2) 
(1.4) (1.1.2) 
(1.1.3) 
(1.2.1) 
(1.2.2) 
(1.2.3) 
Site location provided and mapped at 
a national, regional and site. Current 
land use described. Originally 160 – 
180 turbines generating approximately 
420 MW of wind energy were 
approved. The contracted capacity 
was 138.23 MW generated from 61 
turbines. The estimated time of 
construction and decommissioning 
was provided.  
Site location provided and mapped 
at a national, regional and site. 
Current land use described. 
Originally 200 wind turbines 
generating approximately 300 MW 
of wind energy were approved. The 
contract capacity was 138.6 MW 
generated from 66 turbines. The 
estimated time of construction and 
decommissioning was provided. 
Site location provided and mapped 
at a national, regional and site. 
Current land use described. 
Originally 103 wind turbines 
generating approximately 155 to 
258 MW were approved. The 
contracted capacity was 138.96 MW 
generated from 96 turbines. The 
estimated time of construction and 
decommissioning was provided. 
Site location provided and mapped 
at a national, regional and site. 
Current land use described. 
Originally between 40 to 85 turbines 
generating a maximum of 180 MW 
of wind energy were approved. The 
contracted capacity was  
138 MW generated from 60 
turbines. The estimated time of 
construction and decommissioning 
was provided. 
Setting the 
project within 
the policy and 
legislative 
context 
including 
general purpose 
and objectives  
 
(1.1.1) 
(1.5.3) 
Relevant legislation was considered 
and the project was set within the 
legislative context. Although 
guidelines were not specifically 
mentioned under the heading, there 
was reference to guidelines being use 
throughout the report. The municipal 
IDPs were considered in detail. The 
need and desirability was well 
motivated within the local and national 
context. 
The policy and legislative scenario 
was set but not convincingly. The 
legislative review included the ECA 
for waste which is out-dated. The 
National Waste Act was 
promulgated in March 2009. The 
project is not set within the context 
of IDP or SDF for the area. 
The policy and legislative scenario 
was set. The project was set within 
the context of IDP and SDF. The 
need and desirability of the project 
was well motivated and the 
“Guideline on need and desirability” 
was specifically used.    
The legal context within which the 
project was located was identified. 
Relevant guidelines which needed 
to be considered were identified as 
were the principles for public 
participation. The need and 
desirability was well motivated. 
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Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
Alternatives 
identified: Site 
location 
alternatives, 
technology 
alternatives and 
alternative 
locations for 
associated 
infrastructure.   
 
(1) (3.1) 
(3.1.1) 
(3.1.2) 
(3.1.3) 
Alternative sites were not considered. 
The site had been negotiated and 
fixed. However, micro-siting 
alternatives were considered which 
included the substation locations, the 
overhead power line routes, laydown 
areas and operation and maintenance 
building location as well as the turbine 
locations.   
 
Alternative sites were not 
considered. The site was identified 
as being the preferred site due to its 
wind potential and location in 
relation to the Poseidon substation. 
Alternative wind turbine designs and 
layouts were considered in order to 
maximise the capacity on the site. 
Alternatives were also identified for 
the power line routing and the sub-
stations.  
Although various aspects were 
considered in identifying the two 
sites put forward, no alternative 
sites were included. The two sites 
were the best from a wind and 
electricity transmission view point. 
Wind profiling showed that there 
was little scope for amending the 
turbines locations. Alternatives were 
identified for the sub-stations and 
for the turbine capacity and size.   
The project was an increase in 
capacity of a previously approve 16 
MW facility. A site selection process 
was undertaken to site the initial 16 
MW facility. Micro siting alternatives 
where identified as well as a range 
of scales for wind turbines from 1.5 
MWs to 3.5 MW. This was the only 
project which provided the wind 
energy potential of the site.   
Environmental 
scan and site 
visit  
 
(1.5) (2.3) 
(2.4) (1.4.1) 
(1.4.2) 
(2.3.3) 
Specialist studies were conducted at a 
scoping level to identify issues for 
consideration. A number of specialists 
undertook a site visit in mid-2011. 
Potential environmental issues and 
possible cumulative impacts were 
identified and tabulated. From the 
tables and the pre-screening, some 
aspects were screened out, e.g. 
tourism and palaeontology.  
 
An environmental scan was 
undertaken by specialists based on 
desk top work and a five-day site 
visit. The scan became the 
specialist reports and no further 
assessed was undertaken. The 
specialist reports were attached to 
the scoping report and dated 
between November and December 
2009. The FEIR was submitted in 
March 2010. The same specialist 
reports were submitted.  
A desk top study which included a 
literature review of several 
documents was undertaken. The 
findings of a two day inception field 
trip with the consultant team and 
various landowners were included in 
the scoping document. The aim of 
the field trip was identified as 
gaining an understanding of the 
biophysical and social consideration 
of the site.  
Although the desk top work and the 
site visit were not specifically 
identified as activities they must 
have been undertaken. The scoping 
report provides detail on the 
biophysical environment of the site.  
The report also refers to alien 
species, the condition of specific 
vegetation types and the presence 
of a number of dams which would 
have been determined from a site 
visit.   
Specialist 
studies 
identified  
(1.5.1) 
(2.1.1) 
Specialist studies were identified 
based on the sensitivity of the site. 
Each study other than the agricultural 
study was motivated based on the 
findings of the scoping phase.  
A list of specialist studies and 
specialists were included in the 
forward to the Scoping report. 
Specialist studies were as 
undertaken for the scoping phase 
and the same reports were 
submitted as part of the EIR.  
The specialist studies related to the 
environmental scan. The TOR for 
the various studies were well 
considered. The expected outcomes 
of the studies were identified and 
CVs were provided.  
The specialist studies to be 
undertaken were identified in the 
content of the Plan of Study for EIR. 
The generic approach to the TOR 
as well as the expected outcome of 
the specialist studies was included.  
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Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
Methodology for 
undertaking 
specialist 
studies 
identified   
(2.2) 
(2.2.1) 
Each aspect to be taken into the EIR 
phase included an assessment 
methodology. In most instances 
additional field work or additional 
activities were to be undertaken.  The 
method for determining significance 
and impact rating was discussed. 
In most instances the methodology 
to be used was included but as part 
of the reports not as a TOR where 
the methodology could have been 
approved. A standardised rating 
table was provided to ensure a 
consistent rating of impacts.  
The scoping report included the 
TOR which indicated the 
methodology to be used. 
Methodologies as per the DEA 
guidelines for undertaking the 
assessments were including in the 
Plan of Study for EIR. A 
standardised rating table was 
provided to ensure consistent rating.  
Comments from 
I&APs on 
Scoping report 
adequately dealt 
with  
 
(2.3.1) 
(2.3.2) 
The issues identified by I&APs were 
all dealt with.  The PPP was well 
documented.   
Although the PPP was well 
documented, not all of the issues 
which were identified were 
addressed. The following issues 
were raised by I&APs and not 
addressed: Aircraft safety; possible 
cumulative impacts of a second 
WEF being located in the area; and 
maintenance aspects of the local 
farm roads.  
There were few issues raised but 
those that were, were included and 
considered.  
The issues identified by I&APs were 
all dealt with. The PPP was well 
documented.  
Plan of study for 
EIR  
(4.1) 
(4.1.1) 
(4.1.2) 
(4.1.3) 
(4.2.1) 
(4.2.2) 
(4.4.1) 
(4.4.2) 
A Plan of Study was included in the 
scoping report. The plan dealt with the 
aim, the tasks, specialist work to be 
undertaken, further consultation and 
methods for assessing impacts. A 
template for rating of the impact was 
included.   
A well laid out Plan of Study (POS) 
for EIR was included as a specific 
section of the final scoping report. 
The POS identified the studies to be 
undertaken, the specialists to be 
commissioned and the expected 
outcomes of the study.  
A Plan of Study for EIR was 
included as a specific section of the 
final scoping report. The POS 
outlined what was to be done in the 
assessment process, the specialist 
who would undertake the study as 
well as the expected outcome. The 
further consultation process was 
also identified.  
A Plan of Study for EIR was 
included as a specific section of the 
final scoping report. The POS 
outlined what was to be done in the 
assessment process, the specialist 
who would undertake the study as 
well as the expected outcome. 
General 
comments on 
the scoping 
report   
 The scoping process in each of the projects generally identified the initial issues for consideration based on a desk top review of various data. In all cases the 
desk top work was followed by a site visit. Projects 3 and 4 included the TOR in the Scoping report. All projects identified the methodology to be used to 
determine significance in the assessment stage and included a ranking methodology. The scoping process for project 1 was not undertaken on the turbine 
layout which is appropriate and also scoped issues or deferred them to the construction phase which was also appropriate.  
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Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
In project 2, there were aspects identified through the environmental scan and the public participation process that were not carried through into the 
assessment phase. The environmental scan and site visit identified the need to consider the loss of productive land, sensitive landscapes, areas where 
tourism was proposed as well as the cumulative impact of the power lines. These aspects and the three issues identified by stakeholders relating to aircraft 
safety, road maintenance and the cumulative impacts of two WEFs in close proximity to teach other were not included in the EIR. This represents a gap in 
the completeness of the process. 
 
The lack of data on which to base the assessment was identified in the scoping report for project 3. The scoping reports indicated that the project was in the 
feasibility stage and the nature and significance of the impacts presented in the report could change. The turbine layout that was assessed had not been 
based on a years’ worth of wind monitoring data. The layout was therefore likely to be adjusted once data had been collected. The value of assessing 
impacts at this early stage is questionable.  
 IMPACT ASSESSMENT PHASE 
Timing of 
specialist 
studies  
(1.5.2) The flora study was undertaken 
between August and September 2011 
which is the flowering season for 
summer plants. The bird study was 
undertaken in spring and summer 
when bird activity is at its highest. The 
bat study was undertaken in summer. 
The soil and agricultural potential 
study was undertaken between 
January and February. These are the 
correct times of the year for most 
activity but represent only one season. 
The other specialist studies 
undertaken are not influenced by 
seasonal changes.  
The site visits for the scoping 
process took place between 
November and December 2009. 
This would have been the best time 
for plant and animal activity. The 
document indicates that the ecology 
site visit took place when the veld 
was dry, but the author had done 
previous studies in the area when 
the veld was wet. Avian monitoring 
was undertaken from 2 – 6 
November. All specialist studies are 
only representative of one season. 
The specialist noted that the study 
relies on secondary data with 
respect to bird abundance but 
primary data was collected on bird 
habitat.  
The initial scoping site visit took 
place in October 2011 for two days. 
The Ecology study was undertaken 
between December 2011 and 
January 2012 and Avifaunal from 
the 17–20 December 2011. This 
period would have been the best 
time for plant and animal activity. 
However it is only representative of 
one season. Other specialist studies 
required are not influenced by 
seasonal changes.   
The Flora and Fauna specialist 
studies notes that as the sampling 
period was limited the study may not 
be reflective of the actual species 
composition. The amphibian survey 
was conducted in autumn so actual 
presence/absence of species could 
not be verified. The Ecological study 
indicates a brief site visit was 
undertaken, but no duration was 
indicated. A site visit to assess 
avian sensitivity was undertaken in 
September 2009 The bat specialist 
conducted a site visit in October 
2009. It was not indicated if this was 
the most ideal time. Other specialist 
studies are not influenced by 
seasonal changes.   
General 
comment about 
(4.2) 
(4.3) 
In all projects the specialist studies were supported with primary data collected at the site over a period of not more than a week. There is therefore a strong 
reliance on desk top information which produces a fairly general assessment. In all cases the field work was only representative of one season. In some 
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Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
the timing and 
content of 
specialist 
studies  
 
(2.4.1) 
 
cases, this may be acceptable. However, in study 2 and 4 the specialists indicated that the short timeframe for data collection limited the study. In order to 
assist the decision maker, it would also be useful for the specialist to indicate if the timeframe for data collection lead to conclusive outcomes or not. If studies 
are to be representative of all seasons it is surely the role of the specialist to ensure that the study undertaken is conclusive. The inclusion of disclaimers 
does not assist the Department in making decisions or protect the environment from unacceptable impacts. The professional bodies should provide more 
guidance to their scientists on the methodologies and length of studies to be undertaken.  
 
The case studies identified that specialists perform their filed work and assessment work in various ways which are not comparable over all projects. Only 1 
project actually place traps to sample insects and small animals. This study was also the only study of the 4 that took soil samples.  
 
Documents contain a significant amount of unnecessary information. Each specialist study begins with a description of the project, which is often different 
from that in the final EIR document submitted.  Three of projects included specialist studies that duplicated the legal framework.  Where specific permits will 
be required due to the findings of the study, a further discussion on the legislation would be important, but not where no additional permits or legal issues are 
triggered. The EAPs TOR for the specialist study should be more comprehensive to save the client money and the Competent Authority review time in 
reading duplicated information. 
 
There is no long term value added from the site visit as there is currently no repository for the site information collection to be captured to improve on data 
into the future. In at least 2 specialist studies which supported these four projects the specialist indicated that the information they used was out-dated.  
 SHADOW FLICKER (2.1)  
Key impact 
identified 
 
(2) (2.1.2) A 500 m buffer was identified in the 
EA conditions. 
No No Yes 
Impact assessed  
 
(2) 
(2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
Shadow flicker was indirectly 
addressed through the visual impact 
assessment.  
No No Shadow flicker from the facility was 
modelled and the hours per day that 
the receptor would experience 
shadow flicker was calculated.   
EA statement 
provided  
 
(4)  (4.4) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
Two residential houses on the 
development site were identified as 
possibility being impacted on.  
No No It was determined that four houses 
could possibly be affected by 
shadow flicker.  
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Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
(4.3.2) 
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
An exclusion buffer of 500 m was 
identified for the two sensitive 
receptors.  
No No Adjusting the siting of turbines was 
recommended to manage shadow 
flicker impacts. 
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
The 500 m buffer would be sufficient 
on plan to ensure mitigation.  
No No As the siting of the turbines was 
preliminary it was likely that the 
model would need to be re-run. 
Would a regional 
assessment 
have come to 
the same 
outcome  
 The shadow flicker was determined on 
site.  
Yes Yes  The shadow flicker was modelled on 
the site using the proposed turbine 
siting’s.  
General 
comments on 
shadow flicker  
 The literature review on impacts of WEFs specifically identified the impact of shadow flicker on residential homes within the development footprint as being 
an issue which required assessment and mitigation. The mitigation identified was to ensure a buffer of 1000 m around the residential home. Shadow flicker 
was also an impact that needed to be assessed under the Equator Principles. Noting the importance placed on ensuring that impacts of shadow flicker are 
determined and mitigated in literature the fact that 2 of the 4 case studies did not consider shadow flicker is a concern. As the layouts of the turbines were not 
final the modelling would need to be redone once the final layout had been determined.  
 AIRCRAFT AND RADAR INTERFERENCE (2.1)  
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Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
Impact identified  (2)  
(2.1.2) 
The issue was not identified.  Not through the EIA process but 
it was raised as a concern by an 
I&AP: Through the scoping process 
a stakeholder noted that there was 
a landing strip which was used on a 
daily basis in close proximity to the 
WEF. The stakeholder indicated 
that there had been a near miss 
incident where a plane had almost 
collided with a wind mast. Although 
the issue was identified it was not 
raised as an issue for consideration 
through the EIA by the EAP.  
The scoping process identified that 
there was an airfield within 26 km’s 
of the site. 
 
 
The issue was not identified.  
Impact assessed  
   
(2) 
(2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
The issue was not identified. The impact was not assessed.  The Final EIR indicated that a study 
was being undertaken to facilitate 
approval from the Civil Aviation 
Authority.  This report was however 
not part of the EIA process.  
The issue was not identified. 
EA statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
The impact was not assessed. The impact was not assessed.  The impact was not assessed 
through the EIA process.   
The impact was not assessed.  
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
The impact was not assessed.  The impact was not assessed. The impact was not assessed 
through the EIA process. 
The impact was not assessed.  
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
The impact was not assessed.  The impact was not assessed. The impact was not assessed 
through the EIA process. 
The impact was not assessed. 
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(3.3.2) 
Would a regional 
assessment 
have come to 
the same 
outcome  
 As the impact was not assessed. As the impact was not assessed on 
a site specific level.  
As the impact was not assessed on 
a site specific level. 
As the impact was not assessed. 
General 
comments on 
radar 
interference  
 The impact of WEFs on radar equipment is well document in the literature. There is conclusive evidence that WEFs interfere with aircraft radar and could 
pose a significant risk to aircraft safety. In addition, noting that the current mitigation measures relate to siting the WEF outside of the line of sight of the radar, 
it is a concern that in all four case studies this possible impact was not assessed. The fact that the aircraft safety was raised as a concern in project 2 and 
then still not included in the assessment process does impact on the comprehensiveness of the study.  
 AGRICULTURAL POTENTIAL(2.1)  
Impact identified  (2) 
(2.1.2) 
The impact on agricultural potential 
was identified.  
Damage to and loss of farmland 
was an impact considered in the 
scoping process. The possible 
impacts on agricultural potential 
were identified as being of low 
significance and were not included 
in the Plan of Study for EIA as an 
issue which required further 
assessment. 
The impact on agricultural potential 
was identified. 
The impact on agricultural potential 
was identified but not considered for 
further assessment as the land was 
rocky and not suitable for 
agricultural purposes and the 
carrying capacity for animals was 6 
ha per large animal unit. The land 
was currently used for extensive 
cattle grazing.  
Impact assessed  (2) 
(2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
A desk top study was undertaken and 
followed by a site visit where samples 
were taken of the soil at each of the 
three farms. Interviews were also held 
with farmers in the study area.  
An initial desk top study was 
undertaken. The study identified 
that there were few areas of very 
high potential soils. The low rainfall 
further contributed to the area 
having little potential for arable 
agriculture. The grazing capacity is 
moderately low.  
A desk top agricultural impact 
assessment was undertaken and 
then followed up with two site visits 
on the 21 - 25 November and 10 – 
14 December 2011. A specialist 
report was prepared based on a site 
survey in which auger holds were 
dug. 
The impact was assessed through a 
desk top study carried out in the 
scoping process. Based on the 
scoping the impact on agricultural 
potential was not identified for 
further assessment.  
EA statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.1.4) 
The site characteristics - climate, 
geology, land use, slope and soils, 
resulted in agricultural potential for the 
The impact was scoped out. No EA 
statement was therefore identified 
as being required. 
The sites did not have specific 
agricultural potential. The grazing 
potential was also low.   
The impact on agricultural potential 
was not identified as requiring 
further assessment.  
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Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
(4.2.3 
(4.3.1) 
(4.3.2) 
 
majority of the study area to be 
classified as extremely low for crop 
production and moderately low for 
grazing.  
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
 
However, the mitigation was very 
general due to the nature of the site. 
Mitigation measures were included for 
erosion control and storm water 
management.  
Mitigation measures were not 
identified as no impact to 
agricultural potential was identified. 
Mitigation statements were 
generally related to the 
management of storm water and the 
avoidance of impacts on the 
farmsteads.  
The impact was not assessed 
therefore no mitigation was 
proposed.  
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
The mitigation measures were 
transferred to the EMPr.  
Specific mitigation measures were 
not identified.  
Specific mitigation measures were 
not identified.  
The impact was not assessed 
therefore no mitigation was 
proposed. 
Would a regional 
assessment 
have come to 
the same 
outcome  
 Probably: Even through sampling of 
the site was undertaken, the desk top 
data clearly indicated that the site had 
a limited viability for agriculture. 
A regional study would have come 
to the same conclusion as the 
assessment was undertaken using 
desk top data. 
Probably: Even through augur 
holes were dug, the rainfall of the 
area and the soil types indicate a 
low suitability for agricultural 
production.  
A regional desk top study would 
have come to the same conclusion 
as the impact to agricultural 
potential was not assessed.  
General 
comments on 
impacts to 
agricultural 
potential 
 In all cases a regional assessment based on desk top information related to climate, soil type and current land-use would have come to the conclusion as the 
specialist studies. It is however good to confirm the desk top assessment with field work. In 2 of the 4 case studies, contact was made with the framers in the 
area which would positively impact on relationship building which has been identified in the literature review as being important for the overall success of the 
WEF.  
 GEOLOGY, GEOHYDROLOGY AND GEOTECHNICAL  (2.1)  
Impact identified  (2) 
(2.1.2) 
The impact on geology and 
geohydrology was not identified.  
The potential impact on soils, 
bearing capacity, difficult 
excavations, groundwater and 
availability of natural construction 
materials were identified.  
The impact on geology and 
geohydrology was not identified 
Although the geology was generally 
described in the description of the 
biophysical environment the impact 
on geology and geohydrology was 
not identified as an issue for further 
discussion. 
Impact assessed (2) The impact on geology and A specialist was commissioned to The impact on geology and The geology of the site was 
 10 
Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
(2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
geohydrology was not assessed. undertake a desk top study which 
covered an overview of geological 
and topographical maps, aerial 
photography and scientific and 
technical reports. A site visit was 
undertaken to confirm the 
information and to collect visual 
data of important features. A 
disclaimer was included in the 
document which indicated that due 
to limited time and access the entire 
site was not inspected and no 
detailed soil investigation or 
geological mapping was conducted. 
The information used was that 
provided by the EAP.  
geohydrology was not assessed generally described as having 
shallow soils with a water table at 
the site of about 50 to 55 m below 
the surface the impact on geology 
but not further assessed.  
 
EA statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
 
 
An Environmental Statement was not 
made as the impact was not 
assessed.  
Yes: the dominantly fine grained 
nature of the soil will make it 
particularly susceptible to wind 
erosion and the removal of natural 
vegetation will allow accelerated 
erosion which will have an impact 
on the environment. However, with 
mitigation this impact will be of low 
significance. The potential for 
degradation of parent rock is low as 
the foundations will not be deeper 
than 1-2 m. The specialist report 
identified that additional work would 
be required and a draft list of 
aspects to be considered was 
An Environmental Statement was 
not made as the impact was not 
assessed. 
An Environmental Statement was 
not made as the impact was not 
assessed. 
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Case Study 4: Eastern Cape 
Province 
included. 
Specific 
mitigation 
proposed  
(3)  (3.2) 
(3.2.1) 
(3.2.2) 
Mitigation measures were not 
provided as the impact was not 
assessed. 
Yes: for Geological and 
Geotechnical – fairly general 
mitigation measures were proposed 
which included: minimising the area 
of disturbance, preventing soil 
erosion, rehabilitating vegetation, 
undertaking the work in stages, 
restricting the height of stockpiles, 
reducing access roads and 
designing roads according to 
contours to avoid cut and fill.  
Mitigation measures were not 
provided as the impact was not 
assessed. 
Mitigation measures were not 
provided as the impact was not 
assessed. 
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
Mitigation measures were not taken 
through to the EMPr. 
Yes: for Geological and 
Geotechnical – the mitigation 
measures where included in the 
EMPr.  
Mitigation measures were not taken 
through to the EMPr. 
Specific mitigation measures for 
inclusion in the EMPr were not 
identified. However, management of 
soil erosion and storm water run-off 
were included.  
Would a regional 
assessment 
have come to 
the same 
outcome  
 A regional study would have come to 
the same conclusion as no specific 
assessment on geology or 
geohydrology were undertaken.  
Yes: for Geological and 
Geotechnical – assessment was 
based on a desk top study with 
minimal field work. 
A regional study would have come 
to the same conclusion as no 
specific assessment on geology or 
geohydrology were undertaken.  
A regional study would have come 
to the same conclusion as no 
specific assessment on geology or 
geohydrology were undertaken.  
General 
comments on 
impacts to 
geology, 
geohydrology 
and 
geotechnical  
 Noting that the civil works associated with wind energy developments are extensive which therefore makes assessing the underlying geology an important 
environmental factor. It is therefore concerning that only study 2 considered geology and geotechnical aspects related to the site. Cut and fill calculations 
were not provided in any of the studies nor were areas for spoil dumps or borrow pits. The literature review identified that where the development was on 
agricultural land it was important for farmers to understand from the onset the extent of damage to farming land.  
 
 TURBINE NOISE (2.1)  
Impact identified  (2) Possible noise impacts were There are several homesteads that Possible noise impacts were Possible noise impacts were 
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(2.1.2) identified.  are clustered together which house 
of farm workers and their families 
which could be impacted on. 
identified.  identified.   
Impact assessed  (2) 
(2.2.2) 
(1.3) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
A desk top study was undertaken by a 
noise engineer. The desk top work 
was followed by a site visit. The 
methodology used was as per SANS. 
A number of measurements were 
taken at several locations during the 
day and the night of the 13 June 2011 
to determine the ambient noise levels. 
Two residential houses were identified 
as being sensitive receptors. One was 
within 770 m from a turbine the other 
2.205 m.  The impact during operation 
on the one receptor was regarded as 
being low but the second being high 
without mitigation.  
A desk top study was undertaken by 
a specialist. The desk top work was 
followed by a site visit undertaken in 
November 2009. The specialist 
undertook several noise 
measurements at different locations 
using the SANS methodology.  The 
report fell short of identifying the 
turbines that needed to be moved to 
ensure that there were no impacts 
on sensitive receptors. 
A desk top and site specific noise 
impact study was undertaken by a 
specialist. Potentially sensitive 
receptors were identified using desk 
top methods (Google earth) and 
then confirmed on site. A two-day 
site assessment was undertaken 
from 29 – 30 December 2011 to 
inform the NIA. The assessment 
considered the current noise levels 
and then modelled expected noise 
during construction and operation of 
the facility. 
A noise impact study was 
undertaken. Construction activities 
that would increase day time noise 
levels were identified. A specialist 
used a Danish modelling program, 
which is specifically developed for 
wind turbine noise to model the 
turbine noise for various wind 
speeds. A field study was also 
conducted.  The specialist noted 
that the study would need to be 
redone when the turbine technology 
had been decided.  Noise modelling 
at NSA 9, NSA 10 and NSA 11 
would need to be check and a 
further set back may need to be 
considered.  
EA statement 
provided  
 
(4) (4.4) 
(1.3.1) 
(1.3.3) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
 
It is recommended that the modelling 
be reviewed if the layout or type of 
wind turbines considered change 
significantly. The specialist identified 
that for the one residence the turbine 
should be relocated to outside of 1000 
m from the homestead. The specialist 
also indicated that the change in 
ambient sound levels as experienced 
by sensitive receptors should be less 
There is a significant impact of 
noise on the majority of receptors 
and the noise levels are above the 
SABS standards. Mitigation includes 
a buffer zone around the receptor 
where no wind turbine should be 
located. A buffer of between 500 to 
1400 m was to be maintained.  
One potential sensitive receptor was 
identified that would be impacted on 
by the operating noise of the WEF. 
This is the homestead on the farm 
Vendussiekuil.  
It was recommended that day time 
noise levels should not exceed 45 
dB(A) for wind speeds less than 11 
m/s in line with the SANS ambient 
limit. During operation one turbine 
was identified as having a high 
impact on a homestead at wind 
speeds between 4 and 6 m/s. Three 
homesteads were identified where 
the noise impacts could exceed the 
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 than 5 dB(A).  desired dB(A).   
Specific 
mitigation 
proposed  
 
(3) (3.2) 
(1.3.2) 
(3.2.1) 
(3.2.2) 
For operation, a buffer of at least 1000 
m was required, and 1500 m if larger 
turbines were used, the specialist also 
indicated that the change in ambient 
sound levels should be less than 5 
dBA.  
Mitigation measures were proposed 
but of limited use to the decision 
maker. Although mitigation 
measures are proposed, the 
proposal is that more work be done 
in the design stage. The objective of 
the EIA is to inform the design. 
The FEIR indicated that the layout 
was amended to allow a 1 000 m 
buffer around the affected receptor.  
One turbine would need to be set 
back in excess of 500 m. At wind 
speeds of between 7 and 9 m/s, 
three turbines had an inadequate 
set back and would need to be 
reviewed when the final layout was 
determined.  
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
More or Less. The recommendation 
regarding the need to monitor noise 
post construction was not identified as 
a specific aspect within the EMPr. 
However, the EMPr noted that the 
developer should discuss the findings 
of this report with farmers and if 
required, turbines 144 and 4 should 
be relocated further than 1,000 meters 
from this receptor.  
But it would not assist the decision 
maker as it proposed modelling 
should play a role in the final layout 
to determine a buffer and no 
turbines should be placed in the 
buffer. No amended layout was 
provided in the EIA.  
Due to the change of layout it is not 
possible to identify if this buffer was 
maintained in the final layout as the 
homesteads were not indicated on 
the sensitivity map. 
Although the three receptors that 
need to be reassessed were 
identified on a map and a proposal 
to re-run the noise model once the 
final site plan was prepared, this 
was not taken through into the 
EMPr. In addition, the 45 dB(A) 
daytime noise identified in the 
specialist report was exceeded, in 
the EMPr which identified a noise 
level of 60 dB(A) for day time noise.  
Would a regional 
assessment 
have come to 
the same 
outcome  
 Significant on site measurements 
were taken and assessed against the 
topography and the proposed location 
of the turbines.  
Significant on site survey 
measurements were taken which 
identified sensitive receptors. The 
site work seems to have been of 
little value as the final site plan 
shows that the turbines impacting 
on the 12 sensitive receptors were 
not relocated. It is however difficult 
to confirm as the buffers around the 
sensitive receptors were not 
included on the final site plan.  
Site measurements were 
undertaken which resulted in the 
movement of a turbine to mitigate a 
potentially unacceptable noise 
impact. However, due to the 
changed final site design it is 
unclear if the buffer was maintained.  
Site measurements were taken and 
assessed against the topography 
and the proposed location of the 
turbines in relation to the 
homesteads, and buffers were 
identified and a recommendation 
made to redo the modelling on the 
basis of the final layout. The EA did 
indicate that noise may not exceed 
45 dB(A) at any sensitive receptor.  
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General 
comment on the 
noise impact 
studies  
 The noise impact assessments are generally well executed using proven methods and applying locally accepted standards for determining day time and 
night time noise levels.  However, the value of the specialist studies is undermined by the many amendments that are made to the original approval. In one 
case the specialist study indicated that a buffer should be maintained around a sensitive receptor. This buffer was not translated onto the final site plan and 
therefore was not captured in either the EA or the EMRr. The project was then amended and a fresh EA prepared which did not consider at all the 
recommendations of the noise impact study.  
 
Although the conclusion was drawn that a regional study would not have come to the same conclusion as site specific measurements were undertaken, if the 
standard 1000 m buffer was maintained around sensitive receptors which is the international mitigation measure, then no specialist studies would need to be 
undertaken at this stage of the assessment. The work could be undertaken on the final site layout to ensure that the mitigation is acceptable considering site 
specific issues.  
 IMPACT ON BIRDS AND BATS (2.1)  
Impact identified  (2) 
(2.1.2) 
For Bats – the scoping report 
identified that further studies were 
required to determine the extent of bat 
occurrence on the site, as well as the 
presence of roots.  
For Birds A specialist study was 
identified to investigate possible 
impacts and mitigation measures.  
For Bats - Impact on bats was 
considered as part of the Ecology 
study. The Lesser Woolley bat could 
occur on the site which is a near 
threatened species but at the end of 
the range, so not expected.   
For Birds – a bird specialist study 
was undertaken.  
For Bats – the scoping identified 
that a bat specialist study was 
required.  
For Birds – the site forms part of 
the Platberg-Karoo Conservancy, 
an Important Bird Area. The site has 
vegetation, ridges and rocky cliffs 
that would support soaring bird 
species that could be collision 
prone.  
For Bats – The impact of the facility 
on bats was considered. The need 
to locate possible bat roosts and 
habitats which would attract bats 
was also identified.  
For Birds – the potential bird 
species that could be affected were 
identified and a specialist 
assessment commissioned.  
Impact assessed  (2)  
(2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
For Bats – A specialist undertook a 
desk top study which was supported 
by field work undertaken on the 18th 
and 19th of December 2011. The site 
was inspected for any possible 
roosting sites. Mist nets were erected 
at strategic positions and a vehicle-
mounted bat detector which recorded 
bat echolocation calls on a continuous 
basis was used. 9 bat species were 
For Bats - Although the impact on 
bats was identified and a specialist 
study was commissioned to 
consider ecological issues including 
bats, no specific assessment was 
undertaken on bat impacts. The 
input in the specialist report was a 
general discussion not supported by 
site specific investigation.  
For Birds – A specialist undertook 
For Bats – A desk top study was 
undertaken which was followed by 5 
site visits which represented a full 
year’s study including all seasons.  
The pre-construction study was 
undertaken by a specialist who was 
skilled and dedicated to the field. 
Active sampling was undertaken by 
driving over the site with a bat 
detector. This was complimented by 
For Bats - A specialist undertook 
the bat sensitivity study which 
comprised of a desk top study 
followed by a site visit which was 
undertaken in October 2009. The 
specialist noted that the site work 
was not indicative as it missed the 
autumn migration. Acoustic 
monitoring at the site confirmed the 
presence of four species listed as 
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expected on the site, of which only 2 
were confirmed.  
For Birds – A specialist undertook a 
desk top study supported a site visit 
undertaken for one day in spring and 
one day in summer. The desk top 
study identified that at least 76 bird 
species could potentially occur at the 
site, of which 60 have been recorded 
at the turbine and control site to date. 
Of the birds potentially occurring at 
the site, 28 are classified as priority 
species for wind farm sites. An 
avifaunal walk down study was 
done which suggested mitigation 
measures for the final turbine lay-
out and associated infrastructure.  
a study which included a site visit 
undertaken between 2nd – 6th 
November. The qualifications of the 
specialists were identified.  9 near 
threatened, and 5 vulnerable 
species were identified for the site. 
Also microsites identified (wetlands, 
ridges, rivers/streams and dams) 
passive sampling using static bat 
detectors.  The impact of specific 
turbine placements was not 
assessed but rather the site in 
relation to bat sensitivity. The report 
produced a baseline for a post 
construction monitoring program.   
For Birds - A desk top study and a 
five-day site visit was undertaken 
17-20 December 2011 by a 
specialist who was appropriately 
skilled.  The field work identified that 
a variety of raptors frequent the 
sites and the flight paths of three 
species coincide with proposed 
turbine locations although the FEIR 
did not identify any turbines that 
should be moved.  
species of “Least Concern”. The site 
was not near any bat roost, and the 
site survey did not identify any 
caves.  
For Birds – A specialist undertook 
an assessment which comprised of 
a desk top study followed by a site 
visit. The field work did not monitor 
bird movement but rather 
considered the micro climates on 
the site which would be attractive to 
birds.  A list of potential birds in the 
area was determined and the 
possible impacts including 
displacement due to disturbance 
and habitat loss were identified.  
Areas sensitive for Blue Crane, 
Denhams Bustard, Secretary birds, 
and various raptors were mapped.  
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EA statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
 
 
For Bats -   Bat activity was indicated 
to be low with only 5 bat calls in total 
being recorded. For the purpose of 
this study a buffer of 100 m around 
inland water bodies and 200 m around 
rivers was identified as being 
appropriate. The specialist did indicate 
that all alternatives proposed for the 
development infrastructure were 
acceptable. 
For Birds – The specialist identified 
sensitive areas within the site. The 
alternatives proposed for the 
associated infrastructure were all 
suitable with no fatal flaws identified. 
Based on the avifaunal walk down the 
EA statement was expanded to 
indicate that based on the results of 
the monitoring to date, no relocation of 
specific turbines was recommended. 
For Bats - The literature review 
identified the need to undertake an 
assessment on site to determine if 
bat species are present. No detailed 
assessment was undertaken on 
site.  
For Birds – sensitive areas were 
mapped, and the report identified 
that no development should be 
located in these red/sensitive areas. 
A ridge buffer of 500 m, and a river 
buffer 2 km’s were identified.  
Although the buffers were identified, 
the turbine layout was not 
superimposed on the sensitive 
areas identified. It was therefore not 
possible to determine if the turbine 
layout impacted on the sensitive 
areas or not. Considering the final 
turbine layout map it appears that 
the turbine layout impacted on the 
ridge line buffer.  
For Bats – areas on site which 
posed a sensitivity for bats were 
identified and a no go buffer was 
included. The baseline for post 
construction monitoring identified 
turbines which should be targeted 
for monitoring. As the final layout 
was substantially different it could 
not be determined if the turbines 
remained.  
For Birds – The study identified a 
“no go” buffer of 1 km around all 
known Verreaux’s Eagle nest sites, 
a 1.5 km of the Martial Eagle nest 
site, and a 1.5 km of the 
Vendussiekuil farm dam. The 
consequence of the buffer was that 
some 14 turbines would need to be 
relocated. The methodology for the 
post construction monitoring was 
identified in the specialist report.  
For Bats - the impacts during 
operation could be managed by 
implementing a 500 m setback from 
water bodies, riparian habitats and 
rocky crevices.   The impact of the 
WEF on bats was assessed to be 
low for loss of habitat with a medium 
sensitivity for collision impact.  
For Birds – Unique habitats or 
landscape features were identified 
on the site and mapped. An impact 
assessment table was included. 
However, the level of confidence in 
the data was indicated as being low. 
The alignment of the power lines 
and the final siting of the wind 
turbines was also not known and 
added to the limited confidence level 
in the data.  
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
For Bats – Although bat activity on 
the site was low and there are no 
roosting opportunities, buffers around 
inland water bodies and rivers were 
proposed and a long term post 
construction monitoring program was 
required as seasonal migration 
patterns of bats flying through the site 
would need to be established.  The 
For Bats - Specific mitigation 
measures were not identified as no 
site investigation or assessment 
was undertaken. 
For Birds – Mitigation was 
proposed, no-go areas were 
determined. An ECO was to be 
appointed to manage construction 
impacts. The specialist report also 
For Bats – A no go buffer was 
identified, and additional general 
mitigation measure proposed. 
Turbines for monitoring post 
construction were identified in the 
specialist report but not included in 
the final EIR. Due to the changed 
site layout it would not be possible 
to identify if the turbines remained in 
For Bats – Turbines were to be set 
back by 500 m from water bodies, 
riparian habitats and rocky crevices. 
It was also suggested that a detailed 
monitoring program be implemented 
prior to construction. Monitoring post 
construction was also required to 
monitor bat fatalities.  
For Birds – Although the areas 
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monitoring program duration and 
methodology was indicated.   The 
specialist also made a preliminarily 
recommended to keep the cut-in 
speed of the turbines at 4.5 to 5.5 m/s 
and suggested that further research 
be undertaken on the site to 
determine the most suitable cut in 
speed at local conditions.   
For Birds – Mitigation was proposed. 
A 250 m buffer was identified around 
the Greater Kestrel nest and there 
was a requirement to keep the fly way 
for water birds in the northern part of 
the site free from turbines. Post 
construction monitoring was also 
required.  
recommended that a 
comprehensive pre-construction 
avian impact assessment be 
undertaken as a prerequisite for 
further consideration by DEA. The 
content of the study was included in 
the report, and included among 
others the requirement to monitor 
for fatalities, carcass searches and 
required once a month monitoring 
for two years using vantage point 
monitoring. The monitoring program 
also required the identification of 
areas where water birds congregate 
for specific monitoring. Anti-collision 
devices were to be installed when 
final locations were identified.  
the position consider in the study. 
The EA required monitoring 
throughout the operation of the 
WEF. A 100 m buffer for bat 
protection was identified in the final 
site sensitivity map, as included in 
the EA.  
For Birds – the report restricted 
blasting to period between June-
September. Mitigation measures 
also include the demarcation of 
some areas during construction, but 
they were not mapped. Other 
general mitigation measures were 
proposed. The report identified the 
need for monitoring of the local 
avifauna pre- and post-construction. 
which would have a high potential 
for species of concern to frequent 
were provided, no further specific 
mitigation measures were provided. 
It was however indicated that a pre-
construction monitoring program 
was being considered.  
  
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
For bats – The recommendation for a 
long term bat monitoring program was 
identified in the EMPr. The cut in 
speed recommendations were not 
specifically identified.  
For Birds – The 250 m exclusion 
zone around the Greater Kestrel nest 
was included as was the 
recommendation that the development 
of the northern part of the site be 
delayed until more information was 
available on the actual bird traffic over 
the site. This was however a 
recommendation and therefore not 
For bats - the report indicates that a 
monitoring program should be 
implemented and if bats were killed, 
turbines could be switched off or a 
microwave system could be 
installed to discourage bats from the 
WEF.  
For Birds the EMPr indicates that 
no turbines should be located in the 
highly sensitive areas, however the 
final avifaunal sensitivity map in the 
EIA indicated that several turbines 
were in the sensitive area, and 
suggested further work be 
For bats – yes a 100 m buffer was 
identified around the cliffs and the 
need for a monitoring post 
construction monitoring program 
was identified. The buffer was 
included in the final site layout plan, 
although the actual turbines that 
needed to be specifically monitored 
were not indicated on the plan.  
For Birds - the mitigation measures 
were taken through to the EMPr and 
the monitoring program was 
prepared in compliance with the EA 
condition.  A post construction 
Partially: For bats – The set back 
in the EMPr was referred to as an 
appropriate set back not the 500 m 
set back identified by the specialist. 
A post construction monitoring 
program was referred to but no 
detail was provided.  
For Birds – The EMPr identified a 
buffer of 1000 m for the Martial 
Eagles nest. This was not identified 
in the specialist report. The EMPr 
also indicated that the construction 
of Turbine 2 and 6 should take place 
as late as possible in the breeding 
 18 
Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
enforceable.  The requirement for the 
power line to be marked with Bird 
Flight Diverters was transferred as 
was the requirement for a post 
construction monitoring programme 
for birds and bats. However, there 
was a contradiction between the 
monitoring period between the EA and 
the EMPr. EA required a 12-month 
programme while the EMPr required 
monitoring once a month for two 
years.  
undertaken. A monitoring program 
which was included in the specialist 
report was not transferred to the 
EMPr. The specialist study identified 
a no-go buffer around the ridge and 
the river in which no development 
should take place. This was 
incorrectly referred to in the final 
EIA report. The two different 
statements were merged into one.  
The final site plan identifies that the 
condition was relaxed in 2010.  
avifaunal monitoring program was 
produced, which require a three-
year post construction monitoring 
period which contradicted the 
findings of the specialist study which 
required monitoring throughout the 
operation of the site. No specific 
mitigation was indicated in the 
FEIR. The final site layout prepared 
in April 2014, identified a 800 m 
buffer around 3 Verrauxs eagles 
nests. 
season. However, the turbines were 
not numbered in the EMPr report so 
it would be difficult to monitor. It is 
possible that the reference to the 
nest is from a different project.  The 
EMPr made reference to the pre-
construction monitoring program but 
it is unclear if this was done and 
what recommendations were to be 
included in the EMPr as no specific 
recommendations were included.  
 
Would a regional 
assessment 
have come to 
the same 
outcome  
 For bats – The fact that site specific 
survey work was done to determine 
bat activity on the site improved on the 
level of certainty.  
For birds – Pre-construction 
monitoring was undertaken. The flight 
behaviour of priority species over the 
proposed turbine area was recorded 
for 48 hours in spring and summer at 
two vantage points, in three bands. A 
regional study would not have 
identified this detail.  
For bats – a regional assessment 
would have come to the same 
conclusion as there has been no 
site specific work undertaken.  
Probably: For birds – the ridges 
were identified from a Google map, 
no vantage point monitoring was 
done on site, there was no 
indication of the actual occurrence 
of the near threatened or vulnerable 
birds a regional study would have 
come to the same conclusion. 
For bats – there was extensive site 
work done which culminated in a 
100 m buffer around the cliffs.  
Possibly: For birds – a site visit 
was undertaken, which identify flight 
paths of 4 species which were 
identified on the map. However, no 
further mitigation was requested in 
the assessment or EMPr, therefore 
a regional study may have come to 
a similar conclusion.  
For bats – acoustic monitoring was 
undertaken on the site which 
revealed the presence of four 
different bat species. A regional 
study would not have identified this 
site specific information.  
For birds – there was no on site 
assessment done for birds. A 
regional assessment based on 
vegetation types with a site visit to 
identify micro sites would probably 
have produced the same result.  
General 
comment about 
the bird and bat 
specialist 
studies  
 The expertise of the specialist to undertake the work was included in 2 of the 4 projects only and only 1 document was signed by the specialist.   
 
The bird assessment highlights the variable nature of the information provided by Specialists when preparing their studies. In some areas for example the 
desk top studies, there was a high level of comparison in the aspects considered. All studies identify birds possibly occurring on the site and prioritise these 
species in relation to their red data status. Similarly, the vegetation occurring on the site was identified and based on the supportive habitats, bird activity and 
abundance was estimated. The site work and assessment processes however, show little similarity between the projects. For bats, in projects 1, 3 and 4, bat 
detectors were used on site, but for a varying number of days and in different seasons. The locations for placement of the apparatus were different in all 
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studies. One study used mobile devices and two others used fixed devices but at random points within the site. The monitoring for 3 of the projects spanned 
only one season, while in 1 project, monitoring spanning a full year. Project 1 was the only project to use mist nets to attempt to capture bats for identification. 
The manner in which the results are determined also varies between the projects. Three of the 4 projects prepared the assessment based on the layout of 
the turbines. As the projects are at such an early stage of their development when these studies are undertaken and it is acknowledged that the site layouts 
will be amended, this method seems to be inefficient and ineffective. Project 4 did not relate the environmental sensitivity to the layout of the turbines, but 
rather considered the site sensitivity to the aspect being considered. Sensitivities are identified and buffers indicated. Using this methodology, the 
assessment does not need to be redone should the layout change as the site sensitivities are determine no matter what layout is proposed.   
 
Project 2 and 3 shows that errors or omissions are made when transferring the information from the specialist studies into the final EIA report. Project 1 
included a recommendation from the specialist which indicated that development of the northern part of the site should be delayed until more information on 
the bird traffic over the site was available. Such a recommendation is not helpful. Only statements will be carried through into the EIA, Guidance should be 
provided to specialists on the manner in which they communicate their conclusions. In project 1, the specialist identified that bat activity on the site was low, 
but recommended a cut in speed of between 4.5 to 5.5 m/s to reduce bat fatalities. This recommendation was not taken through into the EMPr probably due 
to the “recommendation” status of the comment. In addition, including such a measure could significantly impact on the viability of the WEF and could be 
seems to be unjustified when bat activity was low. If all specialist were taking such a risk adverse approach based on very low levels of expected impact the 
roll out of renewable energy could be significantly negatively curtailed.  Standardisation of study methodology, interpretation, mitigation and monitoring is 
required to ensure that results can be adequately interpreted and that monitoring data is useful to improve on the general understanding of the interaction 
between birds, bats and wind energy technologies.  
 
Specialists do studies at times which are not ideal for the aspect which they are preparing reports on and for periods which are inadequate for the purpose. 
They rationalise this by including in the report statements indicating the inadequacy of the site work and the inconclusive nature of their findings. Should a 
specialist think the timeframe or time period is incorrect or inadequate they should not take on the work or advise the client to increase the site work to the 
appropriate time.  
 
For project 4, the EMPr was prepared by a different specialist later in the project. The EMPr referred to sensitivity around a Martial eagle’s nest and made 
recommendations regarding mitigation, however the Martial Eagles presence was not identified in the specialist report. Therefore either the specialist report 
was inadequate, the EMRr contained an error and included an impact which did not relate to the site or the Martial Eagle moved onto the site after the 
specialist report was undertaken. 
 NATURAL HERITAGE INCLUDING BIODIVERSITY (2.1)  
Impact identified  (2) 
(2.1.2) 
For Flora - the scoping process 
identified biodiversity as an issue for 
For Flora – the possible impact on 
plants, trees and vegetation was 
For Flora – the possible impact of 
the development on plants, trees 
For Flora - The potential for habitat 
modification caused through 
 20 
Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
consideration. Most species were 
identified as having no red data 
status. However, the scoping report 
identified that additional work was 
required to confirm the flora species. 
Yes for Fauna: The scoping report 
considered mammal’s reptile, 
invertebrates and amphibians that 
could occur on the site. Two mammals 
of near threatened status could 
possibly occur on site. No other 
threatened reptiles, invertebrates or 
amphibians were expected.  
For Wetlands – The possible impact 
of the development on surface water 
features was identified and a  study 
proposed. 
identified. The northern area of the 
site falls within a Critical Biodiversity 
Area 3 which has vulnerable 
vegetation types. The spreading of 
weeds and the increased possibility 
of fire events were considered. 
For Fauna – The Giant bullfrog 
which is a red data species could be 
present in the area. There is also 
one possible threatened reptile 
species that could occur on the site. 
A further study was required.  
For Wetland features – there are 
several seasonal wetlands on the 
site and the possible impact on 
wetlands in the area was identified.  
and vegetation was considered. The 
study focused on red data species 
and produced a habitat sensitivity 
map. No red data plants or trees 
were found or were expected to 
occur on the site.  
For Fauna – no red listed mammals 
or reptile species were expected. 
Only the giant bullfrog could 
potentially be in the area.  
For Wetland features –A fresh 
water desk top study was 
undertaken which identified a 
number of wetland and seeps, as 
well as numerous drainage lines, 
occur in the vicinity of the sites.  
changes to vegetation patterns and 
connectivity were determined as 
was habitat disturbance caused 
through increased floods and fires 
and the disruption of ecological 
processes through preditation, 
pollination and seed dispersal. 
For Fauna - landscape features 
were identified as they could be 
suitable for different species. The 
vegetation was described and the 
impacts of the WEF were identified 
based on the development activities.  
For Wetlands – the impact on 
wetlands, pans, seeps and dams 
was identified.  
Impact assessed  (2) (2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
For Flora - Specialist biodiversity and 
surface water study were undertaken. 
The specialists were both from the 
EAPs company environmental 
division. Their qualifications were 
included and they both signed a 
declaration of independence. The 
desk top study identified that the site 
did not fall within any critical 
biodiversity area and Nama Karoo 
shrub land was the predominant 
vegetation type. The field work took 
place between the 30 August and 2nd 
September 2011. The field work 
For Flora – A specialist ecology 
report was prepared. The 
specialist’s expertise was identified 
and a declaration of independence 
was attached although the 
document was not signed. The desk 
top study was undertaken which 
identified possible threatened 
species of plant and animals that 
could be present on the site. A site 
inspection was undertaken although 
the seasons and time period were 
not included. A site report was not 
prepared and the final report did not 
For Flora - A specialist ecology 
report was prepared. The 
specialist’s expertise was identified 
and a signed declaration of 
independence was included. The 
desk top study identified species 
and habitat sensitivities. The desk 
top work was followed by a two-day 
site visit carried out on the 24 and 
25 January 2012. The specialist did 
not indicate if this was the best time 
of the year to undertake such 
studies. A list of plant species 
collated from data available from the 
For wetlands, pans, seeps, 
drainage lines and dams – A 
specialist biodiversity and ecological 
study were undertaken. Their inputs 
were incorporated into the final EIR 
but the inputs were not signed and 
the original reports were not 
attached. For vegetation the 
specialist undertook a desk top 
study and field work to confirm 
findings, although there was no 
distinction between the literature 
and the site confirmation of findings. 
The biodiversity assessment 
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included searching the site for red 
listed plants and animals. Various 
sample sites were randomly selected 
and samples collected through traps 
and nets.  A final two-day biodiversity 
walk down assessment was 
undertaken on the 4 and 6th of 
February 2014 to identify the 
presence and location of all protected 
fauna and flora or sensitive habitats 
within the development footprint. 
 For Fauna - Traps were set to 
capture potential fauna. A biodiversity 
sensitivity map was prepared and no 
“no-go” biodiversity areas were 
identified.  
For Wetlands - The results of desktop 
analysis were verification through a 
field study. The potential occurrence / 
non-occurrence of wetlands and 
wetland (hydric) soils on the study site 
were assessed according to the 
DWAF (2005) guidelines.  Samples 
were taken in the areas which had 
been identified as being possible 
wetlands from the desk top study. 
These samples identified no wetlands, 
however two priority river systems and 
233 drainage lines were identified.  
refer to the field work. The specialist 
indicates that the veld was very dry 
at the time of the visit which made it 
very difficult to compile a full list of 
possible plant species. The 
information was therefore 
supplemented by information from 
previous studies in the area which 
had been undertaken by the 
specialist. A list of plant species 
recorded on previous botanical 
surveys in the areas was included 
as an annexure with a note that the 
list was not compiled for the specific 
site.  
For Fauna- Although the impact on 
the Giant Bullfrog was identified, it 
was assessed only on the basis of 
desk top analysis, there was no 
indication that the specialist spent 
time looking for the frog. The input 
was generally based on literature 
review.  
For Wetlands – the specialist study 
indicates that an assessment was 
done and the impact and risk was 
rated, however the input from the 
site assessment is not identified.  
SANBI website was attached. The 
list indicated the species that occur 
in the general and was not a 
checklist for the site itself. The 
vegetation was not identified as 
being sensitive. The largest impact 
identified for flora was the 
fragmentation by access road, 
which was not possible to mitigate. 
The assessment identified the 
impact as being low to medium. 
Cumulative impacts were also 
considered and assessed as being 
medium due to the size of the 
development. 
For Fauna – The only possible red 
data species that could occur in the 
area is the giant bullfrog. The site 
visit revealed that the site conditions 
were not conducive to its presence. 
Yes: For Wetlands - The Brak and 
Hondeblaf Rivers, wetlands and 
pans were mapped. The Brak River 
system is deemed to have a 
moderate to low Ecological 
importance and sensitivity, while the 
Hondeblaf River has a high 
Ecological importance and 
sensitivity. The series of pans, 
located at Slingershoek, have also 
been identified as a FEPA wetland. 
considered habitat loss, change in 
the disturbance regime (floods and 
fires), and disruption of ecological 
processes (predation, pollination 
and seed dispersal). The impacts 
during and post construction were 
rated under extent, intensity and 
significance.  All potential impacts 
assessed should have low 
significant after mitigation. The 
impact which would require the most 
planning consideration is the 
construction and upgrading of roads 
on the site.   
For wetlands: The specialist 
indicated that the ecology study was 
largely undertaken through a desk 
top study with limited field work. The 
study considered topology 
specifically contour relief, hydrology 
and geology. At least two pans were 
present on the site, as well as a 
number of small dams, The flow 
paths for the site were determined 
and the most notable feature is the 
valley line of the Swart river.  
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The possible impacts were 
described and assessed.  
EA statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
 
 
For Flora - a red listed plant species 
of concern in the study area is Hoodia 
gordonii (Boboejaanghaap).  
Yes: For Fauna: On site the following 
fauna groups were investigated: 
mammals, reptiles and amphibians. 
For mammals the Honey Badger 
(Mellivora capensis) and the 
Littledale's Whistling Rat (Parotomys 
littledalei) are likely to occur on the 
site and both are listed as Near 
Threatened. The area has high reptile 
species abundance, but none are red 
listed. All amphibian species 
previously recorded in the study area 
are Not Threatened. No unique larval 
habitat is present on the site which 
could impact on invertebrate species. 
For Wetlands and surface water 
features – no the wetlands occur on 
the development site but two river 
systems and several drainage lines 
are present. Potential pre-construction 
and construction impacts which could 
occur were identified and rated.   
For Flora – the impact on 
threatened plant species was 
identified as being low with and 
without mitigation. Notwithstanding 
the fact that the northern area of the 
site was identified as falling within a 
Critical Biodiversity Area, level 3 
with a vulnerability to vegetation 
types, the impact on indigenous 
natural vegetation was identified as 
being low with medium significance. 
Some loss of this vegetation type 
will occur, but this is insignificant 
relative to the total extent of the 
vegetation type.  
Fauna- impacts on individuals of 
threatened animal species was 
identified as being low with a low 
significance.  
For Wetlands – It is estimated that 
approximately 50 of the 200 
turbines are currently positioned 
within or immediately adjacent to 
mapped wetland areas. The impact 
on wetlands was identified as being 
medium with a high significance.  
For Flora and Fauna – a statement 
was provided for vegetation, trees 
and red data animals. No sensitivity 
was identified therefor the 
assessment required was not 
extensive. Two main potential 
impacts on the ecological receiving 
environment were identified which 
are: impacts on indigenous natural 
vegetation and establishment and 
spread of declared weeds and alien 
invader plant.    
For Wetland - None of the locations 
proposed for the wind turbines 
would be within an identified 
drainage line/stream or wetland/pan 
but some of the proposed wind 
turbines are however near to pans. 
Proposed access routes would 
cross have identified freshwater 
features and go past a number of 
pans. The impact on freshwater is 
considered to be of local extent, low 
magnitude and long term, and 
therefore of low significance.  
For Flora and Fauna – The 
statement indicated that the site has 
a low to moderate vulnerability 
dependant on level of agriculture 
related degradation. Areas with an 
elevated vulnerability (moderate to 
high) include rocky outcrops, seeps 
and wetlands and thicket habitat on 
steep slope. Elevated risk areas 
were identified, and general 
mitigation measures were identified.  
For Wetlands, pans and drainage 
lines - All potential impacts 
assessed should have low 
significant after mitigation. The 
impact which would require the most 
planning consideration is the 
construction and upgrading of roads 
on the site.   
 
Specific (3) (3.2) For Flora and Fauna – fairly general For Flora and Fauna – No specific For Flora and Fauna - mitigation For Flora and Fauna –An alien 
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mitigation 
proposed  
(3.2.1) 
(3.2.2) 
mitigation measures were proposed 
other than the need for an on-site 
ecologist being required to be present 
when excavations take place.  There 
was an emphasis on ensuring that the 
construction crew was knowledgeable 
about the EMPr and how to protect 
plants and animals. Sensitive areas 
were to be demarked before 
construction began however a plan 
identifying the areas was not included 
so it would be difficult to implement.  
For Wetlands – a 100 m buffer 
around the two priority rivers was 
identified and a 50 m buffer around 
the drainage lines.  
mitigation measures were identified 
for flora and fauna as the impact 
was assessed as being low. 
Management measures were 
identified for the spread of weeds 
and reducing the risk of veld fires. 
The impact was assessed to be low.  
For Wetlands – The specialists 
report required that turbines in 
positions that would affect wetlands 
should be repositioned to an area 
30 m outside the wetland area. A 
specialist wetland study to quantify 
functional characteristics of the 
wetlands and to demarcate them 
according to DWAF guidelines was 
identified for implementation.  
was limited to general issues 
including alien vegetation 
management.  There was no 
mitigation possible for fragmentation 
as a result of access roads.  
For Wetlands – The study identified 
that a buffer of 30 m should be 
maintained adjacent to the identified 
freshwater features otherwise very 
general mitigation was proposed 
which was not related to the site 
layout or infrastructure. The 
locations of the sensitive freshwater 
features were not superimposed on 
the infrastructure and turbine 
locations.  
 
invasive, open space and fire 
management plan were prepared as 
part of the EMRr. Although the study 
identifies “no go” areas they were 
not transferred to any. Areas of 
high, medium and low vulnerability 
from a vegetation perspective were 
identified as well as areas of 
vegetation transformation. The 
rocky outcrops were identified on a 
map.  
For wetlands, pans, dams and 
drainage lines – a buffer of 30 m 
was identified. Through construction 
some specific measures that related 
to taping off construction areas, and 
training of staff were included. Other 
mitigation measures were general.  
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
For Flora and Fauna – A site 
sensitivity map was included which 
identified development buffers around 
sensitive features on the site. The 
mitigation measures identified in the 
FEIR were transferred to the EMPr. 
The EMPr was comprehensive and 
well set out to ensure maximum 
compliance. The final EMPr was 
submitted after the EA had been 
issued and included the EA 
conditions. 
For Wetlands – a site sensitivity map 
Flora for fauna and wetlands –  
The mitigation measures were 
general in nature and easily 
included except for the wetlands. 
The EMPr identified that no 
development should be allowed in 
the wetland areas. However, the 
final layout did not change and 
therefore the mitigation measure 
was not considered. 
For Flora – The EMPr included a 
requirement for the contractor to 
identify an alien evasive program.  
For Wetlands - The study identified 
that a buffer of 30 m should be 
maintained around wetland 
features, this was carried through 
into the EMPr and a sensitivity map 
was attached. These areas were to 
be cordoned off by the contractor 
before construction and 
photographed. The cordoning off of 
sensitive environments based on 
For Flora and Fauna but not 
related to the EIA process: – The 
EMPr was prepared by a different 
consultant much later in the project 
phase and did not consider the 
impacts identified through the 
original EIA. The EMPr therefore did 
not transfer the original mitigation 
measures identified through the 
assessment. The EMPr indicates 
that critical biodiversity information 
must be assessed prior to final 
placement of turbines and 
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was included which identified the 
surface water sensitivities and the 
development buffers. The mitigation 
measures identified in the final EIR for 
wetlands were transferred into the 
EMPr. The EMPr considered 
mitigation measures in four phases 
which included pre-construction, 
construction, operational and 
decommissioning phases.  
buffers was the most effective 
mitigation measure as they were 
well considered in the EMPr.  The 
EMPr also identified wetland and 
pan areas, as areas that should be 
avoided and any road adjacent to a 
wetland feature should also remain 
outside of the 30 m buffer zone as 
far as possible 
 
infrastructure. The assessment work 
was therefore still not complete. A 
fire management plan was included 
in the EMPr. 
For Wetlands – the EMPr required 
a wetland specialist be appointed to 
monitor compliance to the wetland 
management plan and a buffer was 
to be included around all pans and 
watercourses.  
Would a regional 
assessment 
have come to 
the same 
outcome  
 Samples were taken on the site. 
Wetlands were confirmed by sampling 
soils and remapped. A biodiversity 
sensitivity map was drawn up based 
on the assessment undertaken and 
development buffers set. A regional 
study would not have provided this 
detail.  
For Flora – although a site survey 
was undertaken the assessment did 
not appear to have been influenced 
by this information. A regional study 
could therefore have come to the 
same conclusion.  
Fauna- as for the flora study. 
Wetlands – as for the flora study. 
For Flora and Fauna – the field 
work confirmed that no red data 
animals, trees or vegetation were 
present or would be likely to be 
present on the site. This would not 
have been confirmed without the 
study being undertaken.  
For Wetlands – The desk top work 
was confirmed through the field visit 
and buffers included.  
For dams, seeps, wetlands and 
pans – the work was largely based 
on desk top studies. A regional 
assessment would have come to the 
same conclusion.  
General 
comment about 
the and ecology 
studies  
 The ecology report for project 2 and 3 were undertaken by the same specialist. In these two studies there is generally no distinction between the literature 
and the site confirmation of findings. Project 1 on the other hand made it clear that the desk top study was used to focus the field work. The initial sensitivity 
maps were redrawn based on the outcome of the field work which was undertaken to meet specific objectives. Project 2, 3 and 4 also called for a number of 
additional plans that were to be prepared before construction. This seems to unnecessarily draw out the assessment process. The plans should be drawn up 
as part of the EIA process to allow I&APs and the authorities to consider them as the management plans form part of the assessment of acceptable 
mitigation. The EA decision should be taken on the basis that the ability of the mitigation measures proposed to manage the impacts identified. It seems that 
the EAP should be providing more guidance to the applicant on what plans etc. will be required to reduce the time to contract additional specialists and do 
additional plans. 
  
The final EMPr for Project 4 was prepared by a different consultant to the draft EMPr and the EIA. The final EMPr did not consider the scoping and EIA 
process followed initially. The EMPr re-rated risks, which negated the original impact assessment as well as the consultation process as I&APs would have 
 25 
Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
identified issues which were important to them. Project 4 The EMPr indicates that indigenous riparian vegetation outside of the limits of disturbance must be 
maintained, and critical biodiversity information must be assessed prior to final placement of turbines and infrastructure. This represents a significant gap in 
understanding the impacts of the development on the site and having been able to prepare adequate mitigation measures is the key to the EIA process.  
Project 1, 3 and 4 identified buffers in which development should not occur. In project 1 and 3 the buffers were easily identifiable on a map, but in project 4 
this was not identified on the map included in the EMPr, in this case therefore the buffer would be difficult to enforce. Project 3 required the buffer areas to be 
cordoned off which is the most effective mitigation measure.  
The desk top work as well as the field work undertaken for Project 1 was comprehensive and is one of the few specialist reports that could really be 
described as an assessment. The desk top study identified all the possible sensitivities, which were mapped. This work was followed by an onsite 
assessment which included the trapping of fauna, searching for flora and sampling to confirm wetland properties in depressions and valleys. The original 
sensitivity map was refined based on this data and buffers indicated. This was followed by a two day walk down of the site to identify addition sensitive plant 
and habitat species for protection. The walk down identified a total of 19 individuals of 3 different species thought to be of concern indicating a low density of 
such species at the site.  All of the sensitivities as well as the EA conditions were then included in the EMPr and mitigation measures confirmed. Project 1 
was also the only project that actually used the scoping process as intended in the EIA regulations, which was to identify areas for further consideration and 
to screen out issues which were not identified as necessitating further assessment. However then although some aspects were screened out in the scoping 
process, the EAP did not have the comfort to know that the issue would not be raised by authorities or I&APs and the aspect was still considered further in 
the assessment. In project 1 the example is agriculture, the scoping phase clearly identified that based on the both the desk top and site visit the soil 
characteristics and profile as well as the climatic conditions make this area not suitable for agriculture, however a specialist agricultural potential assessment 
was still  undertaken. There is more guidance necessary from government, to allow the consultants to have more faith in the screening and scoping process.  
This project is also the only one which considered existing impacts on the site, which is a major gap in all other reports. Should also not consider potential 
impacts but rather predicted impacts as that is what the assessment should be doing predicting additional impacts.  
 
In all projects other than Project 4 in which the EAP summarised the specialist reports, there was considerable duplication between the various reports 
prepared for the project. In all cases the project description and the site location are duplicated, often with discrepancies between documents.  The work of 
specialists is often duplication with two specialists considering the same aspect, for example birds and surface water. The specialists then put forward 
different conclusions and different mitigation measures. In the walk down study for Project 4 there was significant overlap between the first EIA assessment 
socialist study and the walk down study, both again assessed what could possibly be found on the site. Time and effort could have been saves had the first 
report identified the possible species and the walk down simply focusing on the identified species.  
 
Project 1 is the only project in which all documents were signed by the specialist. The documents for Project 2, 3 and 4 were not signed therefore the 
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department would not be able to hold the specialist to the declaration of independence. 
 ARCHAEOLOGY & PALAEONTOLOGY (2.1)  
Impact identified   (2) 
(2.1.2) 
The scoping report recommended a 
Phase I HIA be undertaken.  
Bedrock excavation during the 
construction of the proposed WEF 
will impact on the continental 
sediments of the Middleton and 
Balfour formation of the late 
Beaufort Group. These sediments 
are renowned for their rich fossil 
heritage. 
For Archaeology - an impact on 
heritage resources was possible 
due to the sites undisturbed nature. 
For Palaeontology - The sites are 
situated in an area known for the 
presence of potentially fossiliferous 
Palaeozoic rocks of the Karoo 
Super-group. A Palaeontology 
Impact Assessment was required.  
The need to undertake a phase I 
HIA was identified to determine the 
presence of any heritage resources 
that may occur in the development 
area. 
Impact assessed  (2) (2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
 
The impact was assessed in relation 
to desk top data and confirmed 
through a field visit. The field visit 
identified artefacts, heritage buildings 
and two graves. A specialist 
undertook the study, although the 
specialists experience was not 
indicated. 
The impact was assessed was 
undertaken by a specialist and a 
specialist report was provided which 
was dated October 2009.  The 
impact was assessed through a 
desk top study and site work, 
although it is not clear what 
additional information the field work 
contributed.   
For Archaeology – A specialist 
undertook a desk top study which 
was followed by a site visit in 
November 2011.  
For Palaeontology – A specialist 
undertook a desk top study which 
was followed by a 5 day site visit 
from 8 – 12 January 2012.  
A specialist study was undertaken, 
using desk top and field work. The 
expertise of the specialist to 
undertake the study was not 
included in the document. 
EA statement 
provided  
(4) (4.4) 
(2.4.3) 
(4.2.3) 
(4.1.4) 
(4.3.1) 
(4.3.2) 
 
 
The site was assessed to have Grade 
III significance and therefore would 
not prevent the proposed 
development for continuing after the 
implementation of the proposed 
mitigation measures and its 
acceptance by SAHRA. The specialist 
therefore indicated that from a 
heritage point of view the proposed 
development can continue. 
 
The construction work is likely to 
likely to expose, disturb or destroy 
valuable fossil heritage. Although 
the direct impact will be local, these 
fossils are of importance to national 
and international research projects 
on the fossil biota of the ancient 
Karoo and end-Permian mass 
extinction. 
For Archaeology – Although items 
of heritage importance were 
identified, no statement was made 
about the need to conserve or to 
further assess them.  
For Palaeontology – the study 
area was underlain by un-
fossiliferious dolerite. The 
paleontological sensitivity ranged 
from zero to low and it was unlikely 
that there would be any impacts on 
A field study was undertaken and 
apart from the presence of a few 
Middle Stone Age stone tools, the 
site appears to be of low 
archaeological sensitivity. It is also 
highly unlikely that any 
archaeological heritage remains of 
any value will be found in situ. The 
site was also assessed as being of 
low value for fossil heritage.   
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fossil heritage.  
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
The historical sites identified should 
be marked and they should be 
declared as “no go areas” with a 
sufficiently large buffer to allow for 
their protection. The need for a final 
walk down and field survey before 
construction commences was 
identified. The recommendations of 
this walk down were to inform the 
Environmental Management Program 
(EMPr).  
A further study was requested. The 
study required that before 
construction takes place on the site 
which will impact on bedrock, a 
thorough field scoping of the natural 
and already existing rock exposure 
within the study area should be 
undertaken by a qualified 
palaeontologist to identify specific 
areas or horizons of paleontological 
sensitivity on the ground. 
For Archaeology – Archaeological 
material was generally widely 
spread over the project area. A 500 
m buffer was required around 
heritage sites and developments. 
The need to further sample three 
sites was identified and a procedure 
to follow should artefacts be 
unearthed was identified.  
For Palaeontology – the site was 
not expected to be sensitive from a 
paleontological perspective.  
The specialist identified that prior to 
construction. An archaeologist was 
to undertake a further survey “walk 
through” of the areas. Also the 
specialist identified that a trained 
person should be on site when 
excavations were being done to 
identify any artefacts that may be 
unearthed. 
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
The EMPr noted that all sensitive 
areas were to be fenced off.  The walk 
down was done on the 17 to 20 March 
2014 and an assessment report 
prepared.  The report duplicated the 
work done through the EIA to the 
extent that ever the legislative review 
was redone. Four areas were 
identified that required the application 
of buffers. These specific measures 
together with more general mitigation 
measures were taken into the final 
EMPr.   
However, it would not assist the 
decision maker.  The requirement 
for a monitoring program to be 
determined was identified but EAP 
did not specifically indicate that this 
should be a condition of the 
authorisation. It was therefore not 
included in the EA and is therefore 
not implementable. 
For archaeology - the EMPR 
indicated that a 500 m buffer should 
be identified around buildings older 
than 60 years and kraals etc. This 
was carried through into the final 
site layout. 
For Palaeontology – no 
paleontological material of interest 
was identified.  
The EMPr did not contain the 
requirement for a trained person to 
be on site or for the walk through to 
be undertaken before construction 
commenced. The EMPr was 
undertaken by a different consultant 
to the one having undertaken the 
EIA process.  
Would a regional 
assessment 
have come to 
the same 
outcome  
 A walk down study was undertaken on 
the development footprint. Four sites 
were identified for protection and 
buffers proposed. A regional study 
would not have identified the specific 
This geology is known to contain 
valuable fossil heritage. The on-line 
fossil map provided by the Heritage 
Association would have identified 
the need for an onsite monitoring 
For Archaeology - The site visit 
identified ruins of a stone kraal 
complexes and scatters of other 
historic material which included 
engravings on dolerite boulders as 
A regional study would have 
identified the same information. The 
site is not significant for 
archaeological or palaeontology 
artefacts. A more detailed study is 
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heritage sites for protection.  program to be undertaken. well as a number of graves. These 
were recorded and documented.  
For Palaeontology – a regional 
study would have identified that the 
site was underlain by un-
fossiliferious dolerite and therefore 
had a low paleontological sensitivity.  
required once the exact location of 
the structures and infrastructure are 
determined and when deep 
excavations are being undertaken 
on site. 
General 
comment about 
the and 
Archaeological 
and 
Palaeontology 
studies  
 Generally, the archaeological do identify important artefacts that are present on site. However, there is always a requirement for additional survey to be 
undertaken once the construction begins. Generally, Palaeontology can be assessed through the screening tool provided by the South African Heritage 
Association. None of the 4 studies used this tool, however it is possible that the tool was provided after the assessments were undertaken.  
 ROAD TRAFFIC IMPACTS (2.1)  
Impact identified  
 
(2) 
(2.1.2) 
A route determination was included as 
a specialist study.  
A two page route determination was 
included as a specialist study. 
The impact of vehicles using the 
roads was identified.  
The impact was not identified for 
assessment, although comments 
from the scoping phase indicated 
that I&APs were specifically 
concerned about the roads in the 
area and wanted to know if this 
project would contribute to the 
upkeep of the roads.  
Impact assessed  (2) (2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
The impact was not assessed the 
route determination was merely 
provided based on a desk top study 
which was undertaken by a specialist.  
The route was merely determined 
using a desk top study. No site 
assessment was done and the 
report did not indicate if a specialist 
was employed to provide the desk 
top work.   
A desk top study was undertaken. It 
was not identified if this was 
undertaken by a specialist or not.  
The impact was not assessed or 
considered further.   
EA statement 
provided  
(4) (4.4) 
(1.2.5) 
There is no detail provided on roads 
that need to be widened or increase 
There is no detail provided on roads 
that need to be widened or increase 
The assessment just indicated the 
number of additional trucks 
The impact was not assessed.  
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 (2.4.3) 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
 
 
traffic due to the construction 
operations.  
in traffic volume or measures for 
compensation for damage caused 
etc.  
associated with the construction. 
The assessment did not indicate 
routes or roads that would require 
upgrade or improvement to 
accommodate the additional traffic 
load and the nature of the loads.  
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
Specific mitigation measures were not 
proposed.  
No specific impacts were identified 
and no mitigation provided. 
Mitigation measures were very 
general. They included transporting 
goods at night and new road 
junctions having good sightlines.  
The impact was not assessed. 
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
No specific mitigation was identified.  No specific mitigation was identified.  More or less. The EMPr identified 
the need for further engagement 
with the roads authorities prior to 
construction to obtain the necessary 
permits, traffic escorts etc. The EA 
required that a transport plan for the 
transport of turbine components and 
other large equipment be submitted 
as part of the revised EMPr.   
Although the impact was not 
assessed, the EMPr identified 
mitigation measures which related 
to roads. This included the 
rehabilitation of all impacted roads 
outside of the project to the same 
condition as before construction 
began, and the identification of “no-
go” areas for construction traffic. 
Would a regional 
assessment 
have come to 
the same 
outcome  
 A regional study would have come to 
the same conclusion as no detail on 
impacts was identified.  
There was not detail other than the 
fact that the one route did not go 
through the city of PE. This could 
have been determined through a 
regional assessment.  
A regional assessment would have 
come to the same conclusion as the 
route was not specifically identified 
nor were roads that would require 
upgrading or improvement. 
The impact was not assessed so it 
is not possible to determine if a 
regional study would have identified 
similar issues. 
General 
comment about 
the road impact 
study 
 The literature review identified that the impacts from transporting the large components of the turbines and the increased level of transport due to the delivery 
of concrete and construction equipment was considerable. The four projects did not consider this matter in any great detail which could lead to concerns 
should farm roads be impacted on. There is also little value of determining the number of additional trucks without assessing the impact that his number 
would have on the wear and tear of the roads or dust and noise. No mention was made of and compensation for road damage in any of the projects.  
 VISUAL ASSESSMENT (2.1)  
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Impact identified  (2) 
(2.1.2) 
The scoping report identified that 
further assessment was required to 
investigate the sensitivity of the 
receptor locations to visual impacts 
associated with the proposed 
development. The site was also to be 
assessed in order to determine 
sensitive areas where the 
development should potentially not 
occur.  
The visual impact of the WEF was 
identified as an impact needing 
assessment.  
The visual impact of the WEF was 
identified as an impact needing 
assessment. Clearly in this 
assessment having 6 farmsteads 
within 50 m of a turbine is cause for 
concern.  
The Scoping report required a 
specialist to identify and assess any 
potential visual impacts and identify 
management actions to avoid or 
reduce negative impacts. Visual 
triggers for the project were 
identified including change of land-
use, change to the fabric and 
character and possible visual 
intrusion in the area. 
Impact assessed  (2) (2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
The site was assessed on desk top 
and a site visit was undertaken 
between the 8 and 9 November 2011. 
The assessment was undertaken by a 
specialist who was identified, however 
the CV and relevant experience was 
not indicated. The wind turbines and 
CPV/PV panels were modelled at the 
correct scale and superimposed onto 
the landscape photographs which 
were taken during the site visit. The 
impact of the turbines on the two 
houses was also modelled. The 
modelled photographs were included 
in the assessment. A visual impact 
questionnaire was distributed to all 
dwellings situated within a 10 km 
radius of the proposed site. 
A specialist was appointed and a 
desk top study was undertaken 
which included modelling software. 
The desk top work was followed by 
a site visit undertaken in December 
2009. The sensitive receptors within 
the development site were 
identified. However, the 
homesteads were not considered 
when determine the set back from 
homesteads. This would question 
the value of having undertaken a 
detailed assessment.  
A specialist was appointed and a 
desk top assessment was 
undertaken which considered 
various maps and aerial 
photography, and applied terrain 
analysis software. The desk top 
work was supplemented by an 
onsite assessment undertaken 
between the months of August and 
September 2011 with a site visit 
being undertaken on the 17 and 18 
November 2011. Noting that the 
international literature review 
identified a buffer of 1000 m around 
homesteads and turbines, having 16 
farmsteads located within 3 km of 
the nearest turbine and 4 
farmsteads located within 1 km from 
a turbine is cause for concern.  
A desk top study was undertaken 
and a field survey was conducted on 
13 and 14 May 2010. The TOR for 
the specialist was included in the in 
the scoping report and the name of 
the specialist was included. The site 
was assessed through the 
identification of viewpoints based on 
various criteria. The visual exposure 
for buildings on farms surrounding 
the wind farm was rated. Ten farms 
had high visual exposure ratings 
due to their proximity to wind 
turbines as well as the extent of the 
wind farm that will be visible to 
them. The views from some of the 
scenic sites were modelled before 
and after the development of the 
facility.  
EA statement 
provided  
(4) (4.4) 
(2.4.3) 
The assessment revealed that the 
proposed wind and solar energy 
Although the assessment identified 
that 13 homesteads would be within 
The assessment indicates that 
farmsteads within 3 km’s of a 
The EA statement which indicated 
that the landscape character has a 
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Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
(4.1.4) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
 
 
facility will have a negative low visual 
impact during construction and a 
negative medium visual impact during 
operation, with very few mitigation 
measures available. Two potentially 
sensitive receptors are located within 
the development site.  
5 km of a wind turbine, 3 of which 
were identified as being too close to 
the point where noise and shadow 
flicker would be a problem, the 
impact was not assessed. There 
was also no impact assessment on 
sensitive landscapes or tourist 
routes. A photomontage was 
produced based on the proposed 
layout. Although two elevations 
projected a cluttered visual 
experience no amendment to the 
layout was proposed.  
turbine will be impacted on it 
identifies about 18 homesteads that 
are within 3 km’s of a turbine, of 
which 10 would be within 3 km’s of 
the nearest turbines and 6 would be 
within 50 m of elevation (the 
terminology changed from within x 
km’s to within x m of elevation 
without an explanation of the 
meaning). The intensity and 
magnitude of the visual impact is 
determined for homesteads beyond 
1 km and up to 3 km’s as being 
high, the magnitude below 1 km is 
not discussed. In the conclusion the 
proximity of farmstead to the wind 
turbines is indicated as being the 
main concern, it is therefore 
unacceptable that the impact on 
homesteads is not further assessed 
or mitigated, and that there is no 
modelling of impacts or a statement 
on an acceptable buffer between 
the turbine and the homestead. 
moderate sensitivity to the change 
anticipated by the introduction of the 
WEF. There are 7 protected areas 
in the region which will potentially 
experience high visual exposure to 
the wind farm. 
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
In order to reduce the direct visual 
impacts of the proposed turbines 
(especially those related to shadow 
flicker) a buffer of 500 m was 
recommended around these two 
potentially sensitive receptors. These 
buffers should be treated as exclusion 
A comment was made that careful 
placement of wind turbines in 
relation to the topography could 
offer some opportunity for 
mitigation. Noting this and the fact 
that the photo simulation identified 
that should the turbines be set back 
Not convincingly. The scale of the 
impact from various viewpoints was 
determined, however the mitigation 
measures identified were general. 
Measures included broad 
statements that the roads etc. 
should be placed in areas with least 
The specialist indicated that there 
were no potential mitigation 
measures that could be applied 
other than not to build the wind 
farm. Even the reduction in numbers 
of turbines would not make an 
appreciable difference to the visual 
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Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
zones in which no infrastructure, in 
particular turbines, should be allowed 
to be developed. 
from the escapement edge the 
potential visual impact to the west 
and north of the facility could reduce 
in some areas, this potential 
mitigation measure was not 
identified for implementation as it 
could impact on the number of 
turbines that could be constructed 
due to the potential space 
constriction on top of the plateau.   
sensitivity and new structures 
should be placed in areas that they 
would be seen by the least number 
of people. There were no specific 
measures identified for mitigation of 
potential impacts for homesteads 
which were within 1 km of the wind 
turbine which is a significant impact.  
impact. A 500 m buffer was included 
to mitigate the visual impact of the 
turbines on the homestead. 
Mitigation measures associated 
road building, night light and fires 
were included. 
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
The visual impact mitigation measures 
were not specifically carried through to 
the EMPr. 
Comments regarding the careful 
placing of turbines to mitigate the 
visual impact were included but the 
layout of the turbines did not 
change. More general issues for 
control of visual impacts due to litter 
etc. were taken though to the EMPr.  
Yes, but measures were general 
and monitoring compliance would 
not be possible due to the 
broadness of the statements made.  
Visual impacts associated with the 
development of other infrastructure 
associated with the WEF, including 
the 500 m buffer was carried 
through to the EMPr.  
Would a regional 
assessment 
have come to 
the same 
outcome  
 The impact from the receptors was 
modelled. A regional assessment 
could not have achieved this. 
However as the buffer zone was not 
transferred, therefore the modelling 
had little value in ensuring 
environmental protection.  
Potentially although the layout was 
modelled, the final layout was 
unchanged. A regional assessment 
considering the numbers of turbines 
being placed on a ridge could 
possibly have rendered the same 
results.  
The scale of the impact from various 
viewpoints was determined. This 
would not have been achieved 
through a regional assessment.  
The impact from the receptors was 
modelled. A regional assessment 
could not have achieved this.   
General 
comment about 
the visual 
impact 
assessment 
 In all cases the potential visual impact was modelled. However only project 1 gave an indication of the turbines impact on the experience of residents on the 
development footprint.  This is one of the most convincing assessments reviewed to date. Clear visual impression of the impact which could be understood 
by the resident was provided and it can be seen that the turbine imposes on the visual experience of the surrounding area from the entrance to the house.  
  
EAPs should be more careful to ensure that mitigation measures are taken through into the EMPr’s. Similarly, competent authorities need to provide case 
officers with check lists to ensure that the important mitigation measures identified by specialists are carried through for implementation. There is little value in 
appointing specialists if their findings and mitigation measures are not implemented.  
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Aspect 
considered  
Lee and 
Coley 
Review 
Package 
‘review 
sub-
categories’ 
Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
 
Project 2 and 3 – included broad statements that the roads etc. should be placed in areas with least sensitivity, such broad statements are not helpful to 
decision makers who need to know based on the expert assessment if the impact is acceptable or not and if not if mitigation measures can be implemented 
to ensure that impacts are acceptable.  
 SOCIAL IMPACT ASSESSMENT (ECONOMIC IMPACT ASSESSMENT (2.1)  
Impact identified  (2) 
(2.1.2) 
Social aspects specifically related to 
job opportunities, community benefits, 
youth involvement, security, road 
maintenance, were identified during 
the scoping phase. 
Positive social aspects related to job 
opportunities and benefits for the 
local economy were identified. 
Negative aspects related to security 
and limited residential opportunities 
were also raised.  
The study identified that the 
establishment of the proposed WEF 
would provide a number of direct 
and indirect job opportunities. 
Impacts on surrounding land uses, 
commercial enterprises, tourism and 
commercial activity associated with 
expenditure linked to the 
construction and operation of the 
WEF were identified. 
Impact assessed  (2) (2.5) 
(2.2.2) 
(2.4.2) 
(2.5.2) 
(2.5.3) 
The socio economic impact of the 
development on the site was 
assessed using a desk top study and 
a specialist assessment. The issues 
considered in the report however with 
the only specific issue discussed 
being the location of turbines to the 
households.  This aspect also 
duplicated the work of the visual 
assessment.  
A Social Impact Assessment was 
prepared by a specialist who 
undertook a desk top study which 
was supported by field work.  The 
duration of the field work was not 
indicated. Impacts were ranked and 
rated. 
Not convincingly. The study was 
undertaken from a desk top 
analysis. The study concentrated 
only on the improved socio 
economic potential due to jobs and 
increased revenue from taxes. 
There was no discussion regarding 
the potential negative impacts of a 
disruption to the normal activity 
within the town.  
The assessment included a desk 
top study which used local SDF 
information as well as international 
information related to WEFs. A site 
visit was undertaken to the site and 
the surrounding areas where the 
economic activities on the site and 
in the surrounding area were 
identified. Interviews were also held 
with local farmers.   
EA statement 
provided  
   
(4) (4.4) 
(1.2.4) 
(4.1.4) 
 
(2.4.3) 
(2.5.1) 
(4.2.3) 
(4.3.1) 
(4.3.2) 
 
Not convincingly. The macro 
economic impact assessment of the 
wind farm planned in the vicinity of the 
site mainly focuses on the positive 
contribution in terms of additional local 
and national jobs and output expected 
to be created during the construction 
and operational phases of the project 
as well as social income including 
taxes.  
The assessment identified that 7 
farms would be impacted. Impacts 
related to an increase in the risk of 
veld fires, stock theft, damage to 
farm infrastructure, impact of 
contractors on the local community, 
employment and business 
opportunity, impacts associated with 
construction vehicles and damage 
to and loss of farmland. 
The study did not consider the 
negative impacts associated with 
new development in a small 
community. 
The economic implications of the 
loss of conservation worthy habitat 
were not expected to be significant. 
The financial risks of the project 
were considered to be minor 
assuming a long term contract can 
be agreed with NERSA. 
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Lee and 
Coley 
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‘review 
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Case Study  1: Northern Cape 
Province 
Case Study 2: Eastern Cape 
Province  
Case Study 3: Northern Cape 
Province  
Case Study 4: Eastern Cape 
Province 
 
Specific 
mitigation 
proposed  
(3) (3.2) 
(3.2.1) 
(3.2.2) 
 
Not convincingly. Very general 
mitigation measures were proposed. 
The mitigation measures were 
general and included among others 
the establishment of a monitoring 
forum, measures for compensation 
for stock theft and fire damage, 
waste management, restricting the 
housing of personnel on site, 
designating areas for cooking, 
clearing of working areas, 
availability of fire-fighting equipment 
and fire training and establishing 
interpretation centre to encourage 
tourism.  
As no negative impacts were 
identified no mitigation was 
proposed. General measures to 
ensure that there was access to 
information regarding local labour 
and skills available were included as 
well as a general statement about 
ensuring sound labour practices 
were employed which were gender 
sensitive and training focused.   
 
The mitigation proposed reinforced 
the findings of the noise, visual, 
ecological and bird and bat 
specialist studies. The measures 
also recommended that adequate 
setbacks from buildings, structures 
and residences be enforced and 
that the proponent cover the costs 
of constructing a new aircraft hangar 
at an appropriate location on the 
Misgund farm. 
Mitigation taken 
through to the 
EMPr  
(3.3) 
(3.2.3) 
(3.3.1) 
(3.3.2) 
The migration was general and 
general issues were included in the 
EMPr.  
The general mitigation measures 
were transferred to the EMPr.  
Although there were no specific 
mitigation measures identified, the 
labour aspects were included in the 
EMPr. 
Aspects of community interaction 
and keeping a complaint register 
were included in the EMPr.   
Would a regional 
assessment 
have come to 
the same 
outcome  
 Very general issues were considered 
which could have been covered 
through a regional assessment.  
Probably not. Although the issues 
identified and assessed are not 
issues which are directly related to 
any on site observations, and no 
site specific mitigation were 
identified, the specialist did 
interview farmers the town to 
understand their issues.  
No issues specific to this site were 
identified. 
The specialist interviewed farmers 
to gather their views which could not 
have been achieved through a 
regional study. The economic 
activity in the area was also 
determined through site inspection.  
General 
comment about 
the visual 
impact 
assessment 
 The social impact assessment in project 4 considered issues which duplicated other assessment for example noise and visual impacts.  The TOR provided 
by the EAP needs to be clearer. Project 1. The information used in the SIA is fairly old, dating back to 2006 or 2008 in most cases.  
 
Negative social aspects related to an influx of workers into a very small community are significant issues which were raised in most scoping reports. Project 1 
and 3 only considered the financial benefits of the developments. This shows that there is a problem in the methodology used somewhere.  
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ANNEXURE V – CASE STUDY ONE: SCORING OF EFFECTIVENESS REVIEW 
OF FINDINGS OF THE REVIEW OF FOUR WIND ENERGY 
ENVIRONMENTAL IMPACT ASSESSMENTS 
1 INTRODUCTION 
This review is a component of a case study carried out as part of a study which takes a fresh 
look at the efficiency and effectiveness of the current South African project level 
environmental impact assessment (EIA) process and the potential for strategic 
environmental assessment (SEA) to complement environmental decision making and 
enhance sustainable development. 
The aim of the case study was to explore the efficiency and effectiveness of the EIA process 
for applications associated with South Africa’s Renewable Energy Independent Power 
Producer Procurement Process (REI4P). The case study was designed to answer the 
following research questions:  
Research Question 1: How efficient is the current environmental authorization framework 
as it applies to REI4P? and 
Research Question 2: How effective is the current environmental authorization framework 
as it applies to the REI4P? 
This review deals with the Research Question 2. 
The number of projects considered was determined from the guidance provided by Yin 
(2003) and Eisenhardt (2002). Yin (2003), is of the view that when using a multiple case 
study design, the number of case studies to be used is irrelevant as the researcher is following 
a replication, rather than a sampling logic. The research should therefore, use the number of 
studies that are needed and the researcher would like to have in the study. Eisenhardt (2002), 
although confirming that there is no ideal number of cases, suggests a number between 4 
and 10. This number allows the researcher to generate complex theory and to test theoretical 
premises but at the same time, manage the volume of data. The advice for a smaller number 
of cases is confirmed by Rozema & Bond (2015), who propose that research based on a 
small number of cases allows fine-grained analysis to surface in the discussion of findings.  
Based on the guidance provided by the research literature, 4 EIAs were reviewed in the case 
study. The projects reviewed were all related to REI4P wind energy bids. 
 2 
The projects chosen were prepared by 3 different consulting companies for 4 different 
developers. The projects all received positive Environmental Authorisations from the 
Department of Environmental Affairs. Two projects were located in the Northern Cape, and 
two in the Eastern Cape. The variance between the developer, author, locations, and 
reviewing/authorizing officers were considered to provide a diversity in the sample. 
The evaluation considered all phases of the EIA process including the ‘Record of Decision’ 
and the ‘Environmental Authorisation’ with its associated conditions. All documents related 
to the EIA were reviewed, which encompassed the scoping report, the environmental impact 
report, specialist studies and environmental management programme reports. The 
assessment considered any additional authorisations applied for, and any amendment 
applications submitted in relation to each project. 
This review only covers steps 3 to 8 of the methodology described below. The results of 
steps 1 and 2 are contained in ?? 
2 METHOD 
Table 1 provides a summary of the how the review was undertaken.  
Table 1: Review methodology 
Step Description Input Output 
1 As the first step of the EIA effectiveness 
review, the regulated performance 
requirements for a Scoping Report, an EIR 
and a specialist report described in Appendix 
2, 3 and 6 of the 2014 EIA regulations (RSA, 
2014) were used as the basis for 
effectiveness criteria to test the performance 
of the 4 project EIAs. In this regard, two 
separate evaluation templates were detailed, 
one for the scoping process, inclusive of a 
Plan of Study for Scoping, and one for the 
assessment process, inclusive of specialist 
reports. 
Appendix 2, 3 and 6 of 
the 2014 EIA regulations 
(RSA, 2014) 
Evaluation templates 
for the scoping 
process and for the 
assessment process 
2 The 4 project EIAs were then reviewed using 
the evaluation templates described in Step 1. 
Evaluation templates 
and the 4 project EIA-
related documentation 
Populated evaluation 
sheets for each of the 
4 projects. 
3 In order to compare the effectiveness of the 4 
projects and verify the validity and reliability 
of the findings of the initial evaluation 
described in Step 2, the Lee, Colley, Bonde 
& Simpson's (1999) methodology for 
reviewing the quality of environmental 
statements and environmental appraisals, 
known as the Lee and Colley Review 
Package, was used. This involved converting 
their standard 'Collation Sheet' into an MS 
Standard Lee and Colley 
Review Package 
Collation Sheet (Lee et 
al (1999) 
4 project MS Excel 
spreadsheets based on 
the standard Lee and 
Colley Review 
Package Collation 
Sheet (Lee et al 
(1999) 
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Step Description Input Output 
Excel spreadsheet for each of the 4 assessed 
projects. 
4 Based on the initial evaluation described in 
Step 2, the 4 project EIAs were scored in 
terms of all of the Lee and Colley Review 
Package overall Review Areas, their 
associated Review Categories and their 
associated Review Sub-categories using the 
standard Assessment Symbols (raw scores) 
Review findings 
expressed as raw scores 
Excel score sheets 
populated with raw 
scores for each project 
5 Although each of the topics are reviewed and 
scored separately in terms of the Lee and 
Colley Review Package, a comparison of the 
raw scores for Review Categories with scores 
calculated by averaging the associated Sub-
Category raw scores was undertaken to check 
scoring coherence and consistency. The raw 
scores for the Review Areas were similarly 
checked using scores averaging the 
calculated Review Category Scores. 
Review findings 
expressed as raw scores 
Broadly coherent and 
consistent scores 
6 Each of the Lee and Colley Review Package 
Review Sub-categories was then matched 
with one of the most appropriate criterion 
(aspects considered) contained in the 
evaluation templates for the scoping process 
and for the assessment process.   
Lee and Colley Review 
Package Review Sub-
categories and the 
evaluation templates for 
the scoping process and 
for the assessment 
process.   
A set of South Africa 
specific performance 
criteria matched with 
relevant Lee and 
Colley Review 
Package Review Sub-
categories 
7 A score for each of the evaluation criteria 
(aspects considered) was calculated using the 
average of the raw scores for the matched 
Colley Review Package Review Sub-
categories 
Raw scores for the 
matched Colley Review 
Package Review Sub-
categories 
Scores for each 
evaluation criteria in 
the form of Lee and 
Colley Review 
Package standard 
Assessment Symbols  
8 The scores for the evaluation criteria for the 
4 Projects were then tabulated and illustrated 
in order to summarise the evaluation results, 
allow for a comparison of performance and 
to inform the conclusion of overall 
performance of the 4 EIA in terms of 
effectiveness. 
Scores for each 
evaluation criteria in the 
form of Lee and Colley 
Review Package 
standard Assessment 
Symbols  
A comparative matrix 
of effectiveness and 
an associated bar 
chart 
2.1 Scoring 
Table 2 provides the standard Lee and Colley Review Package (Lee et al. 1999) scoring 
symbols. 
Table 2: The standard Lee and Colley Review Package (Lee et al. 1999) scoring symbols. 
Symbol Explanation 
A Relevant tasks well performed, no important tasks left incomplete. 
B Generally satisfactory and complete, only minor omissions and inadequacies. 
C Can be considered just satisfactory despite omissions and/or inadequacies. 
D Parts are well attempted but must, as a whole, be considered just unsatisfactory because of omissions or 
inadequacies. 
E Not satisfactory, significant omissions or inadequacies. 
F Very unsatisfactory, important task(s) poorly done or not attempted. 
 4 
NA Not applicable. The Review Topic is not applicable or it is irrelevant in the context of this Statement. 
 
Table 3 provides the numerical values assigned to the Lee and Colley Review Package (Lee 
et al. 1999) scoring symbols 
Table 3: Numerical values assigned to the Lee and Colley Review Package (Lee et al. 1999) scoring symbols. 
Symbol A B C D E F 
Value 5 4 3 2 1 0 
 
3 PROJECT 1 REVIEW 
3.1 Analysis of environmental impact assessment using the Lee and Coley Review 
Package (Lee et al, 1999) 
Table 4: Project 1 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
1 Description of development, the local environment and the base 
line conditions  
D 2 2.4 2 D 
1.1 Development description D 2 2.3 2 D 
1.1.1 Purpose B 4       
1.1.2 Design and Size D 2       
1.1.3 Appearance E 1       
1.1.4 Production process NA         
1.1.5 Raw materials NA         
1.2 Site description D 2 1.6 2 D 
1.2.1 Land area E 1       
1.2.2 Land use C 3       
1.2.3 Timing E 1       
1.2.4 People E 1       
1.2.5 Transport D 2       
1.3 Waste D 2 1.7 2 D 
1.3.1 Types and Quantities E 1       
1.3.2 Waste management D 2       
1.3.3 Generation D 2       
1.4 Environment description C 3 3.5 4 B 
1.4.1 Maps C 3       
1.4.2 Affected area B 4       
1.5 Baseline conditions D 2 3.0 3 C 
1.5.1 Affected components C 3       
1.5.2 Information review C 3       
1.5.3 Land use Plans C 3       
2 Identification and evaluation of key impacts  E 1 2.8 3 C 
2.1 Definition of impacts D 2 2.5 3 C 
2.1.1 Description D 2       
2.1.2 Effects C 3       
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Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
2.1.3 Upset conditions NA         
2.1.4 Deviation from baseline NA         
2.2 Identification of impacts E 1 2.0 2 D 
2.2.1 Systematic methodology D 2       
2.2.2 Identification methods D 2       
2.3 Scoping C 3 3.3 3 C 
2.3.1 Outreach B 4       
2.3.2 Public input B 4       
2.3.3 Special study selection D 2       
2.4 Prediction of impact magnitude C 3 3.0 3 C 
2.4.1 Data sufficiency C 3       
2.4.2 Impact prediction method C 3       
2.4.3 Prediction measurability C 3       
2.5 Assessment of impact significance C 3 3.0 3 C 
2.5.1 Description C 3       
2.5.2 Assessment C 3       
2.5.3 Standards, Assumptions and Value Systems C 3       
3  ALTERNATIVES AND MITIGATION  E 1 2.3 2 D 
3.1 Alternatives E 1 2.3 2 D 
3.1.1 Alternative site consideration C 3       
3.1.2 Alternative process consideration D 2       
3.1.3 Re-appraised alternatives D 2       
3.2 Scope and effectiveness of mitigation measures D 2 3.0 3 C 
3.2.1 Mitigation measure consideration C 3       
3.2.2 Modification, Compensation and Alternatives C 3       
3.2.3 Mitigation effectiveness C 3       
3.3 Commitment to mitigation E 1 1.5 2 D 
3.3.1 Record of commitment E 1       
3.3.2 Monitoring D 2       
4 COMMUNICATION OF RESULTS D 2 3.3 3 C 
4.1 Layout D 2 3.5 4 B 
4.1.1 Introduction B 4       
4.1.2 Structure C 3       
4.1.3 Summary B 4       
4.1.4 References C 3       
4.2 Presentation B 4 3.7 4 B 
4.2.1 Plain language B 4       
4.2.2 Definitions B 4       
4.2.3 Integration C 3       
4.3 Emphasis D 2 3.0 3 C 
4.3.1 Significant impacts highlighted D 2       
4.3.2 Neutrality B 4       
4.4 Non-technical summary C 3 3.0 3 C 
4.4.1 Plain language C 3       
4.4.2 All main issues covered C 3       
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Table 5: Summary of Project 1 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. Lee and Coley Review Area 
Raw 
Score 
Numerical 
equivalent 
Calculated Score 
Numerical Rounded Symbol 
1 Description of development, the 
local environment and the base line 
conditions  
D 2 2.4 2 D 
2 Identification and evaluation of key 
impacts  
E 1 2.8 3 C 
3 Alternatives and mitigation  E 1 2.3 2 D 
4 Communication of results D 2 3.3 3 C 
  Overall score D 2 3  C 
3.2 Selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories 
matched with aspects considered 
 
Table 6: Project 1 selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories matched with 
aspects considered. 
Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
Criteria to assess the performance of an EIA to the scoping process (as per Table 13) 
(i) Project 
description  
Average 1.6 2 D   
1.1.2 D 2 2.0 2 D Design and Size 
1.1.3 E 1 1.0 1 E Appearance 
1.2.1 E 1 1.0 1 E Land area 
1.2.2 C 3 3.0 3 C Land use 
1.2.3 E 1 1.0 1 E Timing 
(ii) Setting the 
policy and 
legislative 
context 
Average 3.5 4 B   
1.1.1 B 4 4.0 4 B Purpose 
1.5.3 C 3 3.0 3 C Land use Plans 
(iii) Alternatives 
identified 
Average 2.3 2 D   
3.1.1 C 3 3.0 3 C Alternative site consideration 
3.1.2 
D 2 2.0 2 D 
Alternative process 
consideration 
3.1.3 D 2 2.0 2 D Re-appraised alternatives 
(iv) Environmental 
scan and site 
visit  
Average 3.0 3 C   
1.4.1 C 3 3.0 3 C Maps 
1.4.2 B 4 4.0 4 B Affected area 
2.3.3 D 2 2.0 2 D Special study selection 
(v) Key impact 
identified 
Average 3.0 3 C   
2.1.2 C 3 3.0 3 C Effects 
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Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
(vi) Identification 
of specialist 
studies  
Average 2.5 3 C   
1.5.1 C 3 3.0 3 C Affected components 
2.1.1 D 2 2.0 2 D Description 
(vii) Methodology 
for specialist 
studies  
Average 2.0 2 D   
2.2.1 D 2 2.0 2 D Systematic methodology 
(viii) Comments 
from 
stakeholders 
dealt with 
Average 4.0 4 B   
2.3.1 B 4 4.0 4 B Outreach 
2.3.2 B 4 4.0 4 B Public input 
(ix) Plan of Study 
for the 
environmental 
impact report  
Average 3.6 4 B   
4.1.1 B 4 4.0 4 B Introduction 
4.1.2 C 3 3.0 3 C Structure 
4.1.3 B 4 4.0 4 B Summary 
4.2.1 B 4 4.0 4 B Plain language 
4.2.2 B 4 4.0 4 B Definitions 
4.4.1 C 3 3.0 3 C Plain language 
4.4.2 C 3 3.0 3 C All main issues covered 
Criteria to assess the performance of an EIA to the environmental impact assessment process (as per 
Table 14) 
(x) Timing of 
specialist 
studies 
Average 3.0 3 C   
1.5.1 C 3 3.0 3 C Affected components 
2.4.1 C 3 3.0 3 C Data sufficiency 
(xi) Key impact 
evaluated   
Average 2.8 3 C   
2.2.2 D 2 2.0 2 D Identification methods 
2.4.2 C 3 3.0 3 C Impact prediction method 
2.5.2 C 3 3.0 3 C Assessment 
2.5.3 C 3 3.0 3 C 
Standards, Assumptions and 
Value Systems 
(xii) Environmental 
Authorisation 
statement 
provided  
Average 3.0 3 C   
2.4.3 C 3 3.0 3 C Prediction measurability 
4.1.4 C 3 3.0 3 C References 
4.2.3 C 3 3.0 3 C Integration 
4.3.1 D 2 2.0 2 D Significant impacts highlighted 
4.3.2 B 4 4.0 4 B Neutrality 
(xiii) Specific 
mitigation 
proposed  
Average 3.0 3 C   
3.2.1 C 3 3.0 3 C 
Mitigation measure 
consideration 
3.2.2 C 3 3.0 3 C 
Modification, Compensation 
and Alternatives 
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Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
(xiv) Mitigation 
taken through 
to the EMPr  
Average 2.0 2 D   
3.2.3 C 3 3.0 3 C Mitigation effectiveness 
3.3.1 E 1 1.0 1 E Record of commitment 
3.3.2 D 2 2.0 2 D Monitoring 
 
Table 7: Project 1 summary of review results 
Aspects Considered 
S
co
re
 
N
u
m
er
ic
a
l 
Explanation 
Performance of the EIA with respect to the scoping process  
(i) Project description  D 2 Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(ii) Setting the policy and legislative 
context 
B 4 Generally satisfactory and complete, only 
minor omissions and inadequacies. 
(iii) Alternatives identified D 2 Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(iv) Environmental scan and site visit  C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(v) Key impact identified C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(vi) Identification of specialist studies  C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(vii) Methodology for specialist studies  D 2 Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(viii) Comments from stakeholders 
dealt with 
B 4 Generally satisfactory and complete, only 
minor omissions and inadequacies. 
(ix) Plan of Study for the 
environmental impact report  
B 4 Generally satisfactory and complete, only 
minor omissions and inadequacies. 
  Overall Average for the scoping 
process 
C 3.0 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
Criteria to assess the performance of an EIA to the environmental impact assessment process 
(x) Timing of specialist studies C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xi) Key impact evaluated   C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xii) Environmental Authorisation 
statement provided  
C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xiii) Specific mitigation proposed  C 3 Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xiv) Mitigation taken through to the 
EMPr  
D 2 Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
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  Overall Average for the impact 
assessment process 
D 2.8 Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
  Overall Average for the EIA D 2.9 Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
4 PROJECT 2 REVIEW 
4.1 Analysis of environmental impact assessment using the Lee and Coley Review 
Package (Lee et al, 1999) 
Table 8: Project 2 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
1 Description of development, the local environment and the 
base line conditions  
D 2 1.8 2 D 
1.1 Development description D 2 2.3 2 D 
1.1.1 Purpose B 4       
1.1.2 Design and Size D 2       
1.1.3 Appearance E 1       
1.1.4 Production process NA         
1.1.5 Raw materials NA         
1.2 Site description D 2 2.2 2 D 
1.2.1 Land area E 1       
1.2.2 Land use C 3       
1.2.3 Timing E 1       
1.2.4 People C 3       
1.2.5 Transport C 3       
1.3 Waste D 2 2.0 2 D 
1.3.1 Types and Quantities D 2       
1.3.2 Waste management D 2       
1.3.3 Generation D 2       
1.4 Environment description E 1 1.0 1 E 
1.4.1 Maps E 1       
1.4.2 Affected area E 1       
1.5 Baseline conditions E 1 1.7 2 D 
1.5.1 Affected components C 3       
1.5.2 Information review E 1       
1.5.3 Land use Plans E 1       
2 Identification and evaluation of key impacts  E 1 1.4 1 E 
2.1 Definition of impacts E 1 1.0 1 E 
2.1.1 Description E 1       
2.1.2 Effects E 1       
2.1.3 Upset conditions NA         
2.1.4 Deviation from baseline NA         
2.2 Identification of impacts E 1 1.5 2 D 
2.2.1 Systematic methodology D 2       
2.2.2 Identification methods E 1       
2.3 Scoping E 1 1.0 1 E 
2.3.1 Outreach E 1       
2.3.2 Public input E 1       
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Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
2.3.3 Special study selection E 1       
2.4 Prediction of impact magnitude E 1 1.7 2 D 
2.4.1 Data sufficiency E 1       
2.4.2 Impact prediction method D 2       
2.4.3 Prediction measurability D 2       
2.5 Assessment of impact significance D 2 1.7 2 D 
2.5.1 Description D 2       
2.5.2 Assessment E 1       
2.5.3 Standards, Assumptions and Value Systems D 2       
3 Alternatives and mitigation  E 1 1.7 2 D 
3.1 Alternatives E 1 1.7 2 D 
3.1.1 Alternative site consideration D 2       
3.1.2 Alternative process consideration D 2       
3.1.3 Re-appraised alternatives E 1       
3.2 Scope and effectiveness of mitigation measures E 1 2.3 2 D 
3.2.1 Mitigation measure consideration D 2       
3.2.2 Modification, Compensation and Alternatives C 3       
3.2.3 Mitigation effectiveness D 2       
3.3 Commitment to mitigation E 1 1.0 1 E 
3.3.1 Record of commitment E 1       
3.3.2 Monitoring E 1       
4 Communication Of Results D 2 2.3 2 D 
4.1 Layout D 2 3.3 3 C 
4.1.1 Introduction B 4       
4.1.2 Structure B 4       
4.1.3 Summary C 3       
4.1.4 References D 2       
4.2 Presentation D 2 3.0 3 C 
4.2.1 Plain language B 4       
4.2.2 Definitions B 4       
4.2.3 Integration E 1       
4.3 Emphasis E 1 2.0 2 D 
4.3.1 Significant impacts highlighted E 1       
4.3.2 Neutrality C 3       
4.4 Non-technical summary E 1 1.0 1 E 
4.4.1 Plain language E 1       
4.4.2 All main issues covered E 1       
 
Table 9: Summary of Project 2 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. Lee and Coley Review Area 
Raw 
Score 
Numerical 
equivalent 
Calculated Score 
Numerical Rounded Symbol 
1 Description of development, the 
local environment and the base line 
conditions  
D 2 1.8 2 D 
2 Identification and evaluation of key 
impacts  
E 1 1.4 1 E 
3 Alternatives and mitigation  E 1 1.7 2 D 
4 Communication of results D 2 2.3 2 D 
  Overall score D 2 2   D 
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4.2 Selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories 
matched with aspects considered 
Table 10: Project 2 selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories matched with 
aspects considered. 
Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
Criteria to assess the performance of an EIA to the scoping process (as per Table 13) 
(i) Project 
description  
Average 1.6 2 D   
1.1.2 D 2 2.0 2 D Design and Size 
1.1.3 E 1 1.0 1 E Appearance 
1.2.1 E 1 1.0 1 E Land area 
1.2.2 C 3 3.0 3 C Land use 
1.2.3 E 1 1.0 1 E Timing 
(ii) Setting the 
policy and 
legislative 
context 
Average 2.5 3 C   
1.1.1 B 4 4.0 4 B Purpose 
1.5.3 E 1 1.0 1 E Land use Plans 
(iii) Alternatives 
identified 
Average 1.7 2 D   
3.1.1 D 2 2.0 2 D Alternative site consideration 
3.1.2 
D 2 2.0 2 D 
Alternative process 
consideration 
3.1.3 E 1 1.0 1 E Re-appraised alternatives 
(iv) Environmental 
scan and site 
visit  
Average 1.0 1 E   
1.4.1 E 1 1.0 1 E Maps 
1.4.2 E 1 1.0 1 E Affected area 
2.3.3 E 1 1.0 1 E Special study selection 
(v) Key impact 
identified 
Average 1.0 1 E   
2.1.2 E 1 1.0 1 E Effects 
(vi) Identification 
of specialist 
studies  
Average 2.0 2 D   
1.5.1 C 3 3.0 3 C Affected components 
2.1.1 E 1 1.0 1 E Description 
(vii) Methodology 
for specialist 
studies  
Average 2.0 2 D   
2.2.1 D 2 2.0 2 D Systematic methodology 
(viii) Comments 
from 
stakeholders 
dealt with 
Average 1.0 1 E   
2.3.1 E 1 1.0 1 E Outreach 
2.3.2 E 1 1.0 1 E Public input 
(ix) Plan of Study 
for the 
environmental 
impact report  
Average 3.0 3 C   
4.1.1 B 4 4.0 4 B Introduction 
4.1.2 B 4 4.0 4 B Structure 
4.1.3 C 3 3.0 3 C Summary 
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Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
4.2.1 B 4 4.0 4 B Plain language 
4.2.2 B 4 4.0 4 B Definitions 
4.4.1 E 1 1.0 1 E Plain language 
4.4.2 E 1 1.0 1 E All main issues covered 
Criteria to assess the performance of an EIA to the environmental impact assessment process (as per 
Table 14) 
(x) Timing of 
specialist 
studies 
Average 2.0 2 D   
1.5.1 C 3 3.0 3 C Affected components 
2.4.1 E 1 1.0 1 E Data sufficiency 
(xi) Key impact 
evaluated   
Average 1.5 2 D   
2.2.2 E 1 1.0 1 E Identification methods 
2.4.2 D 2 2.0 2 D Impact prediction method 
2.5.2 E 1 1.0 1 E Assessment 
2.5.3 D 2 2.0 2 D 
Standards, Assumptions and 
Value Systems 
(xii) Environmental 
Authorisation 
statement 
provided  
Average 1.8 2 D   
2.4.3 D 2 2.0 2 D Prediction measurability 
4.1.4 D 2 2.0 2 D References 
4.2.3 E 1 1.0 1 E Integration 
4.3.1 E 1 1.0 1 E Significant impacts highlighted 
4.3.2 C 3 3.0 3 C Neutrality 
(xiii) Specific 
mitigation 
proposed  
Average 2.5 3 C   
3.2.1 D 2 2.0 2 D 
Mitigation measure 
consideration 
3.2.2 C 3 3.0 3 C 
Modification, Compensation 
and Alternatives 
(xiv) Mitigation 
taken through 
to the EMPr  
Average 1.3 1 E   
3.2.3 D 2 2.0 2 D Mitigation effectiveness 
3.3.1 E 1 1.0 1 E Record of commitment 
3.3.2 E 1 1.0 1 E Monitoring 
 
Table 11: Project 2 summary of review results 
Aspects Considered 
S
co
re
 
N
u
m
er
ic
a
l 
Explanation 
Performance of the EIA with respect to the scoping process  
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(i) Project description  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(ii) Setting the policy and legislative 
context 
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(iii) Alternatives identified 
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(iv) Environmental scan and site visit  
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
(v) Key impact identified 
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
(vi) Identification of specialist studies  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(vii) Methodology for specialist studies  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(viii) Comments from stakeholders 
dealt with 
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
(ix) Plan of Study for the 
environmental impact report  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
  Overall Average for the scoping 
process 
E 2 
Not satisfactory, significant omissions or 
inadequacies. 
Criteria to assess the performance of an EIA to the environmental impact assessment process 
(x) Timing of specialist studies 
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xi) Key impact evaluated   
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xii) Environmental Authorisation 
statement provided  D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xiii) Specific mitigation proposed  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xiv) Mitigation taken through to the 
EMPr  
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
  Overall Average for the impact 
assessment process D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
  Overall Average for the EIA 
E 2 
Not satisfactory, significant omissions or 
inadequacies. 
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5 PROJECT 3 REVIEW 
5.1 Analysis of environmental impact assessment using the Lee and Coley Review 
Package (Lee et al, 1999) 
Table 12: Project 3 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
1 Description of development, the local environment and the 
base line conditions  
D 2 2.2 2 D 
1.1 Development description D 2 3.3 3 C 
1.1.1 Purpose B 4    
1.1.2 Design and Size C 3    
1.1.3 Appearance C 3    
1.1.4 Production process N/A     
1.1.5 Raw materials N/A     
1.2 Site description D 2 2.0 2 D 
1.2.1 Land area E 1    
1.2.2 Land use D 2    
1.2.3 Timing E 1    
1.2.4 People C 3    
1.2.5 Transport C 3    
1.3 Waste E 1 1.7 2 D 
1.3.1 Types and Quantities E 1    
1.3.2 Waste management D 2    
1.3.3 Generation D 2    
1.4 Environment description D 2 1.5 2 D 
1.4.1 Maps E 1    
1.4.2 Affected area D 2    
1.5 Baseline conditions D 2 2.3 2 D 
1.5.1 Affected components C 3    
1.5.2 Information review E 1    
1.5.3 Land use Plans C 3    
2 Identification and evaluation of key impacts  E 1 1.8 2 D 
2.1 Definition of impacts E 1 1.0 1 E 
2.1.1 Description E 1    
2.1.2 Effects E 1    
2.1.3 Upset conditions N/A     
2.1.4 Deviation from baseline N/A     
2.2 Identification of impacts E 1 1.5 2 D 
2.2.1 Systematic methodology E 1    
2.2.2 Identification methods D 2    
2.3 Scoping D 2 2.3 2 D 
2.3.1 Outreach C 3    
2.3.2 Public input C 3    
2.3.3 Special study selection E 1    
2.4 Prediction of impact magnitude D 2 2.3 2 D 
2.4.1 Data sufficiency C 3    
2.4.2 Impact prediction method D 2    
2.4.3 Prediction measurability D 2    
2.5 Assessment of impact significance D 2 2.0 2 D 
2.5.1 Description D 2    
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Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
2.5.2 Assessment D 2    
2.5.3 Standards, Assumptions and Value Systems D 2    
3 Alternatives and mitigation  D 2 2.3 2 D 
3.1 Alternatives D 2 3.0 3 C 
3.1.1 Alternative site consideration B 4    
3.1.2 Alternative process consideration C 3    
3.1.3 Re-appraised alternatives D 2    
3.2 Scope and effectiveness of mitigation measures D 2 2.0 2 D 
3.2.1 Mitigation measure consideration D 2    
3.2.2 Modification, Compensation and Alternatives D 2    
3.2.3 Mitigation effectiveness D 2    
3.3 Commitment to mitigation D 2 2.0 2 D 
3.3.1 Record of commitment D 2    
3.3.2 Monitoring D 2    
4 Communication Of Results D 2 3.0 3 C 
4.1 Layout C 3 3.5 4 B 
4.1.1 Introduction B 4    
4.1.2 Structure B 4    
4.1.3 Summary C 3    
4.1.4 References C 3    
4.2 Presentation C 3 3.3 3 C 
4.2.1 Plain language B 4    
4.2.2 Definitions B 4    
4.2.3 Integration D 2    
4.3 Emphasis C 3 3.0 3 C 
4.3.1 Significant impacts highlighted C 3    
4.3.2 Neutrality C 3    
4.4 Non-technical summary D 2 2.0 2 D 
4.4.1 Plain language D 2    
4.4.2 All main issues covered D 2    
 
Table 13: Summary of Project 3 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. Lee and Coley Review Area 
Raw 
Score 
Numerical 
equivalent 
Calculated Score 
Numerical Rounded Symbol 
1 Description of development, the 
local environment and the base 
line conditions  
D 2 2.2 2 D 
2 Identification and evaluation of 
key impacts  
E 1 1.8 2 D 
3 Alternatives and mitigation  D 2 2.3 2 D 
4 Communication of results D 2 3.0 3 C 
  Overall 
score 
D 2 2  D 
5.2 Selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories 
matched with aspects considered 
 
 16 
Table 14: Project 3 selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories matched with 
aspects considered. 
Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
Criteria to assess the performance of an EIA to the scoping process (as per Table 13) 
(i) Project 
description  
Average 2.0 2 D   
1.1.2 C 3 3.0 3 C Design and Size 
1.1.3 C 3 3.0 3 C Appearance 
1.2.1 E 1 1.0 1 E Land area 
1.2.2 D 2 2.0 2 D Land use 
1.2.3 E 1 1.0 1 E Timing 
(ii) Setting the 
policy and 
legislative 
context 
Average 3.5 4 B   
1.1.1 B 4 4.0 4 B Purpose 
1.5.3 C 3 3.0 3 C Land use Plans 
(iii) Alternatives 
identified 
Average 3.0 3 C   
3.1.1 B 4 4.0 4 B Alternative site consideration 
3.1.2 
C 3 3.0 3 C 
Alternative process 
consideration 
3.1.3 D 2 2.0 2 D Re-appraised alternatives 
(iv) Environmental 
scan and site 
visit  
Average 1.3 1 E   
1.4.1 E 1 1.0 1 E Maps 
1.4.2 D 2 2.0 2 D Affected area 
2.3.3 E 1 1.0 1 E Special study selection 
(v) Key impact 
identified 
Average 1.0 1 E   
2.1.2 E 1 1.0 1 E Effects 
(vi) Identification 
of specialist 
studies  
Average 2.0 2 D   
1.5.1 C 3 3.0 3 C Affected components 
2.1.1 E 1 1.0 1 E Description 
(vii) Methodology 
for specialist 
studies  
Average 1.0 1 E   
2.2.1 E 1 1.0 1 E Systematic methodology 
(viii) Comments 
from 
stakeholders 
dealt with 
Average 3.0 3 C   
2.3.1 C 3 3.0 3 C Outreach 
2.3.2 C 3 3.0 3 C Public input 
(ix) Plan of Study 
for the 
environmental 
impact report  
Average 3.3 3 C   
4.1.1 B 4 4.0 4 B Introduction 
4.1.2 B 4 4.0 4 B Structure 
4.1.3 C 3 3.0 3 C Summary 
4.2.1 B 4 4.0 4 B Plain language 
4.2.2 B 4 4.0 4 B Definitions 
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Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
4.4.1 D 2 2.0 2 D Plain language 
4.4.2 D 2 2.0 2 D All main issues covered 
Criteria to assess the performance of an EIA to the environmental impact assessment process (as per 
Table 14) 
(x) Timing of 
specialist 
studies 
Average 3.0 3 C   
1.5.1 C 3 3.0 3 C Affected components 
2.4.1 C 3 3.0 3 C Data sufficiency 
(xi) Key impact 
evaluated   
Average 2.0 2 D   
2.2.2 D 2 2.0 2 D Identification methods 
2.4.2 D 2 2.0 2 D Impact prediction method 
2.5.2 D 2 2.0 2 D Assessment 
2.5.3 D 2 2.0 2 D 
Standards, Assumptions and 
Value Systems 
(xii) Environmental 
Authorisation 
statement 
provided  
Average 2.6 3 C   
2.4.3 D 2 2.0 2 D Prediction measurability 
4.1.4 C 3 3.0 3 C References 
4.2.3 D 2 2.0 2 D Integration 
4.3.1 C 3 3.0 3 C Significant impacts highlighted 
4.3.2 C 3 3.0 3 C Neutrality 
(xiii) Specific 
mitigation 
proposed  
Average 2.0 2 D   
3.2.1 D 2 2.0 2 D 
Mitigation measure 
consideration 
3.2.2 D 2 2.0 2 D 
Modification, Compensation 
and Alternatives 
(xiv) Mitigation 
taken through 
to the EMPr  
Average 2.0 2 D   
3.2.3 D 2 2.0 2 D Mitigation effectiveness 
3.3.1 D 2 2.0 2 D Record of commitment 
3.3.2 D 2 2.0 2 D Monitoring 
 
Table 15: Project 3 summary of review results 
Aspects Considered 
S
co
re
 
N
u
m
er
ic
a
l 
Explanation 
Performance of the EIA with respect to the scoping process  
(i) Project description  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(ii) Setting the policy and legislative 
context 
B 4 
Generally satisfactory and complete, only 
minor omissions and inadequacies. 
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Aspects Considered 
S
co
re
 
N
u
m
er
ic
a
l 
Explanation 
(iii) Alternatives identified 
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(iv) Environmental scan and site visit  
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
(v) Key impact identified 
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
(vi) Identification of specialist studies  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(vii) Methodology for specialist studies  
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
(viii) Comments from stakeholders 
dealt with 
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(ix) Plan of Study for the 
environmental impact report  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
  Overall Average for the scoping 
process D 2.2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
Criteria to assess the performance of an EIA to the environmental impact assessment process 
(x) Timing of specialist studies 
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xi) Key impact evaluated   
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xii) Environmental Authorisation 
statement provided  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xiii) Specific mitigation proposed  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xiv) Mitigation taken through to the 
EMPr  D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
  Overall Average for the impact 
assessment process D 2.4 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
  Overall Average for the EIA 
D 2.3 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
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6 PROJECT 4 REVIEW 
6.1 Analysis of environmental impact assessment using the Lee and Coley Review 
Package (Lee et al, 1999) 
 
Table 16: Project 4 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
1 Description of development, the local environment and the 
base line conditions  
C 3 2.6 3 C 
1.1 Development description B 4 3.7 4 B 
1.1.1 Purpose B 4       
1.1.2 Design and Size B 4       
1.1.3 Appearance C 3       
1.1.4 Production process N/A         
1.1.5 Raw materials N/A         
1.2 Site description D 2 2.2 2 D 
1.2.1 Land area C 3       
1.2.2 Land use C 3       
1.2.3 Timing C 3       
1.2.4 People E 1       
1.2.5 Transport E 1       
1.3 Waste E 1 1.3 1 E 
1.3.1 Types and Quantities E 1       
1.3.2 Waste management E 1       
1.3.3 Generation D 2       
1.4 Environment description E 1 3.0 3 C 
1.4.1 Maps C 3       
1.4.2 Affected area C 3       
1.5 Baseline conditions D 2 2.7 3 C 
1.5.1 Affected components C 3       
1.5.2 Information review E 1       
1.5.3 Land use Plans B 4       
2 Identification and evaluation of key impacts  E 1 2.3 2 D 
2.1 Definition of impacts D 2 2.0 2 D 
2.1.1 Description E 1       
2.1.2 Effects C 3       
2.1.3 Upset conditions N/A         
2.1.4 Deviation from baseline N/A         
2.2 Identification of impacts D 2 3.0 3 C 
2.2.1 Systematic methodology C 3       
2.2.2 Identification methods C 3       
2.3 Scoping C 3 2.3 2 D 
2.3.1 Outreach C 3       
2.3.2 Public input E 1       
2.3.3 Special study selection C 3       
2.4 Prediction of impact magnitude D 2 2.0 2 D 
2.4.1 Data sufficiency D 2       
2.4.2 Impact prediction method D 2       
2.4.3 Prediction measurability D 2       
2.5 Assessment of impact significance D 2 2.0 2 D 
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Ref. 
Lee and Coley Review Area (1 digit reference number), 
Category (2 digits) and Sub-Category (3 digit) 
R
a
w
 S
co
re
 
N
u
m
er
ic
a
l 
Calculated 
Score 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
2.5.1 Description D 2       
2.5.2 Assessment D 2       
2.5.3 Standards, Assumptions and Value Systems D 2       
3 Alternatives and mitigation  D 2 1.6 2 D 
3.1 Alternatives D 2 1.7 2 D 
3.1.1 Alternative site consideration E 1       
3.1.2 Alternative process consideration E 1       
3.1.3 Re-appraised alternatives C 3       
3.2 Scope and effectiveness of mitigation measures D 2 2.0 2 D 
3.2.1 Mitigation measure consideration D 2       
3.2.2 Modification, Compensation and Alternatives D 2       
3.2.3 Mitigation effectiveness D 2       
3.3 Commitment to mitigation E 1 1.0 1 E 
3.3.1 Record of commitment E 1       
3.3.2 Monitoring E 1       
4 Communication Of Results C 3 3.0 3 C 
4.1 Layout C 3 3.3 3 C 
4.1.1 Introduction B 4       
4.1.2 Structure B 4       
4.1.3 Summary C 3       
4.1.4 References D 2       
4.2 Presentation B 4 3.7 4 B 
4.2.1 Plain language B 4       
4.2.2 Definitions B 4       
4.2.3 Integration C 3       
4.3 Emphasis C 3 3.0 3 C 
4.3.1 Significant impacts highlighted C 3       
4.3.2 Neutrality C 3       
4.4 Non-technical summary D 2 2.0 2 D 
4.4.1 Plain language D 2       
4.4.2 All main issues covered D 2       
 
Table 17: Summary of Project 4 Lee and Coley Review Package (Lee et al, 1999) analysis. 
Ref. Lee and Coley Review Area 
Raw 
Score 
Numerical 
equivalent 
Calculated Score 
Numerical Rounded Symbol 
1 Description of development, the 
local environment and the base line 
conditions  
C 3 2.6 3 C 
2 Identification and evaluation of key 
impacts  
E 1 2.3 2 D 
3 Alternatives and mitigation  D 2 1.6 2 D 
4 Communication of results C 3 3.0 3 C 
  Overall score D 2 2   D 
6.2 Selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories 
matched with aspects considered 
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Table 18: Project 4 selected Lee and Coley Review Package (Lee et al, 1999) review sub-categories matched with 
aspects considered. 
Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
Criteria to assess the performance of an EIA to the scoping process (as per Table 13) 
(i) Project 
description  
Average 3.2 3 C   
1.1.2 B 4 4.0 4 B Design and Size 
1.1.3 C 3 3.0 3 C Appearance 
1.2.1 C 3 3.0 3 C Land area 
1.2.2 C 3 3.0 3 C Land use 
1.2.3 C 3 3.0 3 C Timing 
(ii) Setting the 
policy and 
legislative 
context 
Average 4.0 4 B   
1.1.1 B 4 4.0 4 B Purpose 
1.5.3 B 4 4.0 4 B Land use Plans 
(iii) Alternatives 
identified 
Average 1.7 2 D   
3.1.1 E 1 1.0 1 E Alternative site consideration 
3.1.2 
E 1 1.0 1 E 
Alternative process 
consideration 
3.1.3 C 3 3.0 3 C Re-appraised alternatives 
(iv) Environmental 
scan and site 
visit  
Average 3.0 3 C   
1.4.1 C 3 3.0 3 C Maps 
1.4.2 C 3 3.0 3 C Affected area 
2.3.3 C 3 3.0 3 C Special study selection 
(v) Key impact 
identified 
Average 3.0 3 C   
2.1.2 C 3 3.0 3 C Effects 
(vi) Identification 
of specialist 
studies  
Average 2.0 2 D   
1.5.1 C 3 3.0 3 C Affected components 
2.1.1 E 1 1.0 1 E Description 
(vii) Methodology 
for specialist 
studies  
Average 3.0 3 C   
2.2.1 C 3 3.0 3 C Systematic methodology 
(viii) Comments 
from 
stakeholders 
dealt with 
Average 2.0 2 D   
2.3.1 C 3 3.0 3 C Outreach 
2.3.2 E 1 1.0 1 E Public input 
(ix) Plan of Study 
for the 
environmental 
impact report  
Average 3.3 3 C   
4.1.1 B 4 4.0 4 B Introduction 
4.1.2 B 4 4.0 4 B Structure 
4.1.3 C 3 3.0 3 C Summary 
4.2.1 B 4 4.0 4 B Plain language 
4.2.2 B 4 4.0 4 B Definitions 
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Aspects Considered 
S
u
b
-C
a
te
g
o
ry
 Raw Score Calculated Score 
Summary focus of Review 
Sub-Category 
S
y
m
b
o
l 
N
u
m
er
ic
a
l 
N
u
m
er
ic
a
l 
R
o
u
n
d
ed
 
S
y
m
b
o
l 
4.4.1 D 2 2.0 2 D Plain language 
4.4.2 D 2 2.0 2 D All main issues covered 
Criteria to assess the performance of an EIA to the environmental impact assessment process (as per 
Table 14) 
(x) Timing of 
specialist 
studies 
Average 2.5 3 C   
1.5.1 C 3 3.0 3 C Affected components 
2.4.1 D 2 2.0 2 D Data sufficiency 
(xi) Key impact 
evaluated   
Average 2.3 2 D   
2.2.2 C 3 3.0 3 C Identification methods 
2.4.2 D 2 2.0 2 D Impact prediction method 
2.5.2 D 2 2.0 2 D Assessment 
2.5.3 D 2 2.0 2 D 
Standards, Assumptions and 
Value Systems 
(xii) Environmental 
Authorisation 
statement 
provided  
Average 2.6 3 C   
2.4.3 D 2 2.0 2 D Prediction measurability 
4.1.4 D 2 2.0 2 D References 
4.2.3 C 3 3.0 3 C Integration 
4.3.1 C 3 3.0 3 C Significant impacts highlighted 
4.3.2 C 3 3.0 3 C Neutrality 
(xiii) Specific 
mitigation 
proposed  
Average 2.0 2 D   
3.2.1 D 2 2.0 2 D 
Mitigation measure 
consideration 
3.2.2 D 2 2.0 2 D 
Modification, Compensation 
and Alternatives 
(xiv) Mitigation 
taken through 
to the EMPr  
Average 1.3 1 E   
3.2.3 D 2 2.0 2 D Mitigation effectiveness 
3.3.1 E 1 1.0 1 E Record of commitment 
3.3.2 E 1 1.0 1 E Monitoring 
 
Table 19: Project 4 summary of review results 
Aspects Considered 
S
co
re
 
N
u
m
er
ic
a
l 
Explanation 
Performance of the EIA with respect to the scoping process 
(i) Project description  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(ii) Setting the policy and legislative 
context 
B 4 
Generally satisfactory and complete, only 
minor omissions and inadequacies. 
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Aspects Considered 
S
co
re
 
N
u
m
er
ic
a
l 
Explanation 
(iii) Alternatives identified 
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(iv) Environmental scan and site visit  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(v) Key impact identified 
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(vi) Identification of specialist studies  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(vii) Methodology for specialist studies  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(viii) Comments from stakeholders 
dealt with D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(ix) Plan of Study for the 
environmental impact report  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
  Overall Average for the scoping 
process D 2.8 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
Criteria to assess the performance of an EIA to the environmental impact assessment process 
(x) Timing of specialist studies 
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xi) Key impact evaluated   
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xii) Environmental Authorisation 
statement provided  
C 3 
Can be considered just satisfactory despite 
omissions and/or inadequacies. 
(xiii) Specific mitigation proposed  
D 2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
(xiv) Mitigation taken through to the 
EMPr  
E 1 
Not satisfactory, significant omissions or 
inadequacies. 
  Overall Average for the impact 
assessment process D 2.2 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
  Overall Average for the EIA 
D 2.5 
Parts are well attempted but must, as a whole, 
be considered just unsatisfactory because of 
omissions or inadequacies. 
7 OVERALL FINDINGS 
Table 20: Summary finding of the review of the effectiveness of four wind energy environmental impact 
assessments 
Aspects Considered 
Project 
1 
Project 
2 
Project 
3 
Project 
4 
Average Symbol 
Performance of the EIA with respect to the scoping process 
(i) Project description  2 2 2 3 2 D 
(ii) Setting the policy and legislative 
context 
4 3 4 4 4 C 
(iii) Alternatives identified 2 2 3 2 2 D 
(iv) Environmental scan and site visit  3 1 1 3 2 D 
(v) Key impact identified 3 1 1 3 2 D 
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Aspects Considered 
Project 
1 
Project 
2 
Project 
3 
Project 
4 
Average Symbol 
(vi) Identification of specialist studies  3 2 2 2 2 D 
(vii) Methodology for specialist studies  2 2 1 3 2 D 
(viii) Comments from stakeholders dealt 
with 
4 1 3 2 3 D 
(ix) Plan of Study for the environmental 
impact report  
4 3 3 3 3 C 
  Overall Average for the scoping 
process 
3.0 1.9 2.2 2.8 2.5 D 
Criteria to assess the performance of an EIA to the environmental impact assessment process 
(x) Timing of specialist studies 3 2 3 3 3 D 
(xi) Key impact evaluated   3 2 2 2 2 D 
(xii) Environmental Authorisation statement 
provided  
3 2 3 3 3 D 
(xiii) Specific mitigation proposed  3 3 2 2 3 D 
(xiv) Mitigation taken through to the EMPr  2 1 2 1 2 E 
  Overall Ave. for impact assessment 
process 
2.8 2.0 2.4 2.2 2.4 D 
  Overall Average for the EIA 2.9 1.9 2.3 2.5 2.4 D 
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ANNEXURE VI – CASE STUDY ONE: SUMMARY OF THE REVIEW OF FOUR 
WIND-ENERGY ENVIRONMENTAL IMPACT ASSESSMENTS  
Table 1: SEA effectiveness review criteria 
Partidário priority needs for a good practice 
SEA (after Partidário (2000)) 
Matched ‘expectation of a new look SEA’ determined from the 
literature review on the evolution of SEA over the past 25 years 
C
on
te
xt
 
1 Refer to a policy framework 
(sustainability policy, objectives and 
strategies) 
The SEA should support a policy or strategy of the decision-maker. 
This has to happen in a way that does not change radically the 
rhythm and the timing of the policy and planning procedure currently 
followed 
2 Be integral and/or well-coordinated 
with policy-making 
 
SEA should be developed as an integral part of the strategic 
planning activity. It does not need to be applied retrospectively or as 
an add on to merely assess the environmental effects of a policy, 
plan or program and to propose alternative  
3 Ensure resource availability  Ensure that there are adequate funds and skilled people to do the 
work as well as Departmental management and project oversight  
P
ro
ce
ss
 
4 Focus on paths (the process), not on 
places (the site)  
SEA can be applied as a plan type SEA, i.e. for corridor 
development, for a sector or in a broader geographical area to direct 
long term planning 
5 Integrate approaches regarding 
scope and cross-interaction of 
relevant factors, ensuring 
interdisciplinary 
Focus on integration also looking at three pillars social, 
environmental financial and technical feasibility 
6 Ensure simple, interactive and 
flexible approaches  
The development of the SEA should be an iterative process. Use of 
Geographical Information Systems would be appropriate for and 
integrative and visual process. Objectives of participation, debate, 
negotiation and learning are desirable.  
7 Enable a participatory process, 
including multiple agents and 
consideration of public priorities and 
preferences  
Strong public and decision-maker’s participation process to be 
followed with public view included into the development. Outcome 
must be useful and able to be implemented by the decision-maker 
O
ut
co
m
e 
8 Establish guidance and a minimum 
regulatory context  
The SEA provides guidance for future assessments, could include 
project level assessment relevant to current global issues and policy-
making contexts 
9 Ensure accountable decision-making 
systems  
The SEA process should facilitate the development of systems or 
procedures for accountable and better decision making 
10 Enable new routines in decision-
making 
The SEA should be designed with the improvement of institutional 
development, environmental governance and organization structures 
in mind 
11 Establish objectives, criteria and 
quality standards framework  
Draw conclusive conclusions and have clear proposals for decision-
making. The success of the SEA should be measured in relation to 
the quality of the final decision, and the extent to which the decision 
was improved as a result of the SEA approach 
12 Enable the adaptive nature of 
decision-making processes 
Processes are adapted through the outcomes of the SEA. Decision 
making on project level relates to site specific requirements 
13 Contribute to changing attitudes, 
overcoming prejudices  
The SEA should produce longer-term learning effects and lead to 
better decisions. Should change perceptions 
14 Enable access to information The SEA should lead to new information and the capacity 
development of all. It is desirable and possible for SEA to contribute 
to environmental management principles, administrative structures, 
research and science  
 
Table 2: SEA effectiveness review scoring 
Assessment of criteria (after Fischer (2002)) fully fulfilled partially fulfilled not met at all 
Numerical equivalent score 2 1 0 
 Table 3: Summary of the Findings of the Wind and Solar SEA Effectiveness Review. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
1 Refer to a policy framework (sustainability policy, objectives and 
strategies) 
1 2 
E
va
lu
at
io
n
 
All key documents link the SEA development to implementation of the NDP as well as the IDP and the SIP 
programme. All documents refer to the Energy white paper, the IRP 2010-2030 and the REI4P. Sustainability is 
mentioned in the aim of the SEA. The SEA should be able to influence decision making at the project level and 
advance sustainability, and it should be able to Impact on high level decision making and policy development, by 
providing anchor points for the extension of the grid expansion and create zones for development of secondary 
renewable energy industries. It is however too early to decide on the success of the more strategic interventions. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
2 Be integral and/or well-coordinated with policy-making 1 2 
E
va
lu
at
io
n
 
The REDZ and Power corridors were presented to Cabinet in February 2016 as per the requirements of the project 
and were approved for implementation.  The REDZs and Power Corridors were gazetted for public comment in 
March 2017. The EIA regulations have been amended to allow for the protocols and the generic EMPr which are 
outputs of the SEA process and will ensure their integration in decision-making. Had the SEA been initiated in 
2010, prior to the launch of the REI4P it would have had avoided some of the workload issues identified through 
case study one.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
3 Ensure resource availability 1 2 
E
va
lu
at
io
n
 A skilled team from the CSIR was assigned to the project, the Department provided support at the right level as did 
Eskom and the funds and time frames were adequate to achieve the outcomes.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
4 Focus on paths (the process), not on places (the site) 1 2 
E
va
lu
at
io
n
 SEA was undertaken at the strategic level, with a focus on simplifying the project level assessment. Tiering could 
be a strong outcome. The SEA did provide strategic direction in that developers may be lured to areas which could 
possibly have early roll out of grid. It is however, too early to tell if this will be achieved or not. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
5 Integrate approaches regarding scope and cross-interaction of 
relevant factors, ensuring interdisciplinary approaches 
1 2 
E
va
lu
at
io
n
 
The SEA achieved a high level of integration in its design however, integration in implementation still needs to be 
tested. The project was a partnership between DEA and Eskom to ensure the highest level of integration between 
the needs of the two Institutions. Focus group meetings with the wind energy industry were held to facilitate 
discussion and integration. Provincial departments responsible for the environment were included on the Project 
Steering Committee and the Technical reference group included all other government institutions who had an 
interest in renewable energy or who had infrastructure that could be impacted on by renewables. The resource map 
was aggregated to take into account transmission losses and availability as well as pre-identified industrial zones. 
Adjustments were made for socio economic factors that prioritised the neediest areas. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
6 Ensure simple, interactive and flexible approaches 1 2 
E
va
lu
at
io
n
 
The development of the SEA used an interactive and flexible approach with outputs being discussed and amended. 
The Department has committed to facilitate the implementation of SIPs by undertaking SEAs which identify 
adaptive assessment processes that would streamline the regulatory environmental requirements and inform the 
planning and design of the SIPs to safeguarding the environment (from SEA document). The expectation of 
delisting was amended retain the requirement for an authorisation but through a BA process rather than an EIA 
process, this shows flexibility within the development process. The SEA was undertaken in three distinct steps. At 
each step the output was discussed with various parties and comments were included before embarking on the 
next step. All outputs will be gazetted which will allow for further refinement. Implementation of the outcomes could 
lead to flexible approaches through the protocols, screening as well as possible strategic implications of power line 
alignment and proactive grid funding. Implementation will determine the success. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
7 Enable a participatory process, including multiple agents and 
consideration of public priorities and preferences  
2 2 
E
va
lu
at
io
n 
Consultation was inclusive and the project was advertised in six regional newspapers and the Engineering News. A 
web-site was set up and the project was led by a Project Steering committee with input from an Expert Reference 
group. There were six focus group meetings with industry and environmental NGO’s. Each output was discussed 
with the various groups. There were also consultations with local and provincial government departments.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
8 Establish guidance and a minimum regulatory context  1 2 
E
va
lu
at
io
n
 
Draft site-specific assessment protocols were developed which provided the further level of assessment related to 
the environmental sensitivity of the site. The protocols also identify the level of specialisation required to compile 
reports. The Compliance Statement similarly identifies the minimum content required for a compliance statement 
and the expertise of the specialist who compiles it. By setting the minimum content for these two documents, a 
national standard for the preparation of an agricultural impact assessment has been set. Having set the standard, 
decision-making around certain aspects for example the loss of agricultural land will become uniform and straight 
forward as specific questions required for decision-making will have been answered. The focused assessment now 
allows the environmental assessment practitioner to submit only assessments that are required. The interventions 
are still being implemented two years after the SEA has been completed. The focus of the SEAs is on SIPs that are 
associated with the transition to low carbon economy which is currently a key global concern.  
 
  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
9 Ensure accountable decision-making systems  1 2 
E
va
lu
at
io
n 
REDZs have pre-assessed environmental sensitivity, can be considered in regional and local planning. The SEA 
process has the potential to produced new systems in the form of the protocols, which will standardize data and 
assessment requirements as well as ensure that assessment relate to the sensitivity of the site. Should the 
agricultural limits and the visual assessment protocols be implemented decision-making around these two aspects 
could be standardized. The bird and bat data base is a new information gathering tool which will assist the bird and 
bat sector to consider regional impacts. The interventions are still being implemented two years after the SEA has 
been completed. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
10 Enable new routines in decision-making 1 2 
E
va
lu
at
io
n
 
REDZs once gazetting are to incentivize wind energy developments to pre-assessed areas which will allow for a 
Basic Assessment process and not a Scoping and Environmental Impact Assessment to be applied. This will 
reduce timeframes. Identifying site sensitivities through the web based screening tool will allow development based 
on avoidance hierarchy. Providing guidance to EAPs in the form of protocols once gazetted will set the standard for 
that specific type of assessment. The introduction of a Compliance statement is a new intervention. The writing in of 
the bird guideline into the protocols will institutionalise and standardise the requirement for bird monitoring. Should 
the SEA protocols be gazetted they have the potential to improve on decision-making, however, not all of the 
aspects have been gazetted so it is too soon to confirm improvements.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
11 Establish objectives, criteria and quality standards framework  1 2 
E
va
lu
at
io
n
 Should the protocols be gazetted and the screening tool be implemented they have the ability to improve on 
decision making through standardisation of data and assessment requirements as well as the flagging of potential 
environmental issues for consideration. To date the decision on wind energy facilities has not been improved as the 
outputs are yet to be gazetted for implementation, however there have been amendments made to the EIA 
regulations to improve on the efficiency of the process. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
12 Enable the adaptive nature of decision-making processes 1 1 
E
va
lu
at
io
n
 The manner in which decisions are made about wind and solar projects has the potential to be adapted. 
Motivations will be required where impact avoidance was not practiced, and information for cumulative 
assessments will be available. Some workload drivers have been corrected in the EIA regulations, however, other 
issues for example the standard condition setting have not yet been addressed and there is no process in place to 
address them. It is too early to assess in decision making will be adapted although it is possible.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
13 Contribute to changing attitudes, overcoming prejudices  1 1 
E
va
lu
at
io
n
 
It was noted that the wind industry was not supportive of the concept of REDZs. Over the development period this 
view changed and although the REDZs were never endorsed by the industry, they did not oppose them through 
the comment period. The environmental NGO’s were Initially supportive but were unhappy about the outcome as 
they had an expectation of identifying exclusion areas for wind facilities. Although the Independent Procurement 
Office felt the REDZs had value they were not able to openly support them. This was not unexpected as they are 
required to be neutral and have no preference in siting of wind facilities their mandate was price. Although case 
study one identified that it would be possible to authorise the wind energy facilities post bid, there is no process to 
forward this possibility.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
14 Enable access to information 1 2 
E
va
lu
at
io
n
 
All renewable energy projects issued with an EA were mapped, an updated application map is issued quarterly. 
Gaps were identified in the manner in which spatial data was requested was corrected in the EIA amendments. 
The Global Horizontal Irradiation map was purchased on an open license and made it available nationally. The 
project was presented at several forums including Ghana and Sweden. Several lectures were given at the 
University of Cape Town and one at the University of the Witwatersrand. The development of the SEA contributed 
to amendments to the EIA regulations which were effected in 2016. The development of the bird and bat tool for 
pre and post construction monitoring results has the possibility of providing additional information. The 
development of sensitivity layers for the 15 aspects considered through the SEA is new information and once 
displayed on the screening tool will provide new information. The screening tool itself will provide new information 
not previously widely available. These tools are however, not in the public domain yet and there. 
 
  
Table 4: Summary of the Findings of the Electricity Grid Infrastructure SEA Effectiveness 
Review. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
1 Refer to a policy framework (sustainability policy, objectives and 
strategies) 
1 2 
E
va
lu
at
io
n
 
All key documents link the SEA development to implementation of the NDP as well as the IDP and the SIP 
programme. Sustainability is discussed in the introduction and linked to the aim of the SEA. Sustainability is 
therefore an identified outcome of the SEA. The SEA should be able to influence decision-making in terms of 
sustainability in EIA related electricity grid projects, through the decision support tools. Impact on high level 
decision making and policy development is also possible, the SEA could provide long term planning support for 
electricity grid expansion. The corridors can be included into Spatial Development plans of local government. The 
grid corridors have been gazetted for comment, however it is too early to decide on the success of the more 
strategic interventions. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
2 Be integral and/or well-coordinated with policy-making 1 2 
E
va
lu
at
io
n
 
The process has utilised the most up-to date grid expansion planning documentation and was undertaken in 
partnership with the grid expansion unit within Eskom. The SEA has also been developed in close consultation with 
provincial and local government and specifically their planning units. The Spatial Development Plans of all the local 
municipalities in the area were digitised and utilised when considering the refinement of the corridors. The IRP 
requirements were considered. The strategic development of the gird has not commenced yet, it is therefore 
possible for this SEA to influence the future development of the grid expansion. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
3 Ensure resource availability 1 2 
E
va
lu
at
io
n
 The SEA was to be developed over a period of 18 months. All the intended outputs of the SEA were achieved 
within the timeframe. The skills within the CSIR team, the Department’s team and Eskom’s team were adequate to 
achieve the outcomes. In addition, two interns were assigned to the project and 11 specialist studies were 
undertaken. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
4 Focus on paths (the process), not on places (the site) 1 2 
E
va
lu
at
io
n
 
SEA was undertaken at the strategic level, although tiering could be achieved. The focus of the SEA was to 
influence strategic planning, facilitate pro-active funding, to make project level assessment easier using protocols 
and sensitivity identification - all to reduce the level of work while not diminishing the environmental protection. 
Once the corridors have been gazetted for implementation, developers will be assured of the positioning of grid 
infrastructure into the future. The corridors have not been gazetted for implementation, therefore the task is not 
fully achieved although all indications are that the corridors will be implemented. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
5 Integrate approaches regarding scope and cross-interaction of 
relevant factors, ensuring interdisciplinarity 
1 2 
E
va
lu
at
io
n
 
The project was a partnership between DEA and Eskom to ensure the highest level of integration between the 
needs of the two Institutions. Provincial meetings were held with the planning sections of the provincial government 
as well as local government. Various bulk energy users and generators were included in the Expert Reference 
group and the several focus group meetings were held, in addition the public was involved at crucial points. A 
Project Steering Committee was set up and had representation from relevant government departments who had a 
mandate with respect to electricity transmission or generation. Financial and socio economic aspects were 
considered. Technical issues were specifically dealt with as a step in the development process, and again through 
the development of the EMPr. The implementation will be very much in the hands of Eskom who was a partners. 
Long term implementation should therefore be possible. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
6 Ensure simple, interactive and flexible approaches 1 2 
E
va
lu
at
io
n
 
The expectation was amended from a delisting to a BA rather than EIA, which indicates flexibility. The SEA was 
undertaken in three distinct steps. At each step the output was discussed with various parties and comments were 
included before embarking on the next step. GIS was used to undertake the optimisation analysis. The process 
included drafts, consultation, adjustment then finalisation. The pinch point exercise was not identified in the TOR 
which shows a flexible approach to the development of the SEA. The outcome of allowing a pre-negotiated route to 
be submitted will allow Eskom flexibility in their grid planning and design stages. Both in process and 
implementation will lead to flexible approaches. Implementation will determine the success. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
7 Enable a participatory process, including multiple agents and 
consideration of public priorities and preferences  
2 2 
E
va
lu
at
io
n
 The process was a participatory process with several interactions with focus groups, provinces, experts, the public 
and general stakeholders. Meeting the planning requirements of Eskom was a key criterion of the SEA design and 
development.   
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
8 Establish guidance and a minimum regulatory context  1 2 
E
va
lu
at
io
n
 
The corridors, protocols and screening tool could provide guidance in the future both at strategic and project level. 
The corridor alignment could also be able to assist local government when planning for industrial developments or 
identifying industrial zones. Energy planning is a global issues and planning for strategic grid supports policy 
making within the global context. The intention of identifying these corridors was also to facilitate pro-active funding 
of grid capacity. It is too soon to identify if these outputs will be met as the corridors have not yet been gazetted for 
implementation although they have been gazetted for comment. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
9 Ensure accountable decision-making systems  1 2 
E
va
lu
at
io
n 
The screening tool does speak to accountable decision-making, so does the pre-assessment of environmental 
issues within the corridor. The screening tool is however not been finalized therefore it is too early to state that this 
will be an outcome. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
10 Enable new routines in decision-making 1 2 
E
va
lu
at
io
n
 New routines in decision making could be facilitated through the requirement for a BA rather than EIA, the ability to 
submit a pre-approved route, the generic EMPr, the screening tool and the assessment protocols. It is however too 
early to decide if this will be achieved as the outputs have not been finally gazetted, and the submission of a pre-
approved route has not been tested. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
11 Establish objectives, criteria and quality standards framework  1 2 
E
va
lu
at
io
n
 
The SEA did provide clear outcomes, the corridors were identified, the protocols were developed, the sensitivity 
maps were prepared and the generic EMPrs for power lines and sub-stations were developed. Guidance has been 
provided, however until the corridors and outputs have been gazetted, implementation is not assured. The planning 
framework for local and provincial government has also been influenced through this SEA as the outcomes have 
been approved by Cabinet and should be considered in planning processes going forward. More work is needed to 
motivate for proactive funding of strategic grid strengthening. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
12 Enable the adaptive nature of decision-making processes 1 2 
E
va
lu
at
io
n
 Decision making on the project level should relate to site specific sensitivities through the implementation of the 
screening tool and protocols. The level of assessment will also be related to the sensitivity of the site. The outputs 
have not been gazetted for implementation, therefore implementation is not assured but is possible.  
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
13 Contribute to changing attitudes, overcoming prejudices  1 1 
E
va
lu
at
io
n
 The proposal of a generic EMPr was a novel intervention and not everyone was convinced of its use or feasibility. 
Through consultation it appears as if attitudes were changed as there were only technical and grammatical issues 
raised through the comment period. 
Review Criterion 
Effectiveness 
Score 
Score if 
implemented as 
planned 
14 Enable access to information 1 2 
E
va
lu
at
io
n
 
The development of the SEA lead to new information. It provided a generic EMPr which could contribute to 
environmental management principles as it will be the first generic EMPrs to be gazetted, this is a new instrument. 
It contributed to administrative structures in relations to the generic EMPr, the protocols and the sensitivity layers 
for inclusion in the screening tool. As the outputs have not been gazetted, implementation has not been tested.  
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